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It's your car. And its your choice. 

Insist on g enuine GM parts 
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"Guv cam© by the other day trying to 
seil me some imitation body parts. 
Copycat hoods, doors and fenders For 
GM cars like this one But I wasn't buying 
You see. I know some imitation parts 
don't meet GM specifications for fit. 
finish and corrosion protection. 

So how do you protect 



yourself, . and your cor from these imita- 
tions? Ask to see your repair order before 
insurance work begins And insist on 
genuine General Motors parts. The body 
parts built to your GM car's original specs. 

And remember, even if insurance is 
paying the bill, it's still your car. 
And It's still your choice" 




GM GUALITY 
SERVICE PARIS 



GM 
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General Motors Parts 

CHEVROLET * PONTIAC * CLDSMQSlUE ■ GLJ ICK ■ CADILLAC * CMC TRUCK GM COfp- 
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Cover 

A Wider World 
Of Choices 

With dose to 200 
different model lines 
to choose from, it's 
a Buyer's Market. 

We cover all 
the new models, ell 
the changes and add 
a complete price list 



AJI The New Convertibles 1 



45 Car Of The Future 

Modern automotive transportation has captured 
our collective imagination And these interviews 
with Detroit's automakers wili set the stage for 
a series or stories describing the car you'll drive 
in the year 2001. 

113 Saturday Mechanic 

The automatic choke system on your carbureted 
engine is easier to reach for maintenance and 
repair than you might think. 

AVIATION 



45 COVER STORY 

The tjuvnrii Gf divimnq Ihc 
riLHtfnurrvr fuluir Ft^ii btTDmt- a 

muchmvjfe C’x.'ilC u-i-kc l run in 

me past J-H-rh- s .ir. induswy ovcrvjtw 
pr irntrri E>y iorrv nrf ihe iw-n 
wm w+Jl rjur 5 tope In the ont^irg 
tlrcrim oF ju^t-Dvcf-thr- 
hori/on Car of lhe Fufur-r 
^MphCTdGy 
Guy Morrlion 



5# Fall Safe SS 

Science/Technofogy/Aerospace Editor Trm Cole 
finds out firsthand how well Amerrca's newest 
bomber, the swing-wing B- 1 B, performs its mission 

ELECTRONICS 



58 Super Home Vid eo 



The latest super VCRs and TVs surpass today’s 
broadcast standards — and set tomorrow's pace 

42 And The Winner li . * . 

Reader Lawrence Jedlicka wins our 
Sansui Super -Compo Contest with an 
illuminating answer— infrared light. 

SCIENCE/TECHNOLOGY 



DEPARTMENTS 

Car Clinic 
Electronics 
Inside Detroit 
Audio 

Tech Update 
The Better Home 
Homeowners' 
Clink 

Appliance Clinic 
Next Month 



62 Ice Divers 

Risk is the reward for a small band of wintertime 
scuba devotees who cut through the ice to 
experience the ultimate, death-defying adventure. 

OUTDOORS 

50 Dirt Boats 

Skimming over the desert floor, wind-powered 
landsailers break the 1 OO-mph barrier. 

HOME/SHOP 

65 law Blades 

Check out our comprehensive guide to 
today s best saw blades 

64 Band Saw Basks 

A craftsman's guide to using the band saw— 
your shop's most versatile saw. 
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FORD RANGQUFUN WITH 
All THE TRIMMINGS. 



GEAR UP FOR FUN AND 
VALUE IN THE '88 FORD 
RANGER. DIE XLT 
SPECIAL VALUE PACKAGE 
DELIVERS THE FUN WITH 
FUEL INJECTION, AM/FNI 
STEREO CASSETTE, 
POWER STEERING... 

AND MORE! 

Rjnl really knows 
you place value on fun. 
Thai s why I ho 'Hti 
Rancor XLT is packed 
wilh so many popular 



Features ul such a 
popular price. Rum 
KFI engine m AM FM 
sleivn tassel tc, [{auger 
sou mis like givut Fun— 
■m<t is! 

AM thai will fitfik 
even heller loti, when 
yon lake il good look a! 

I he sjHirly Ranger XLT 
Him package, till really 
turn heads! 

RELAX IN COMFORT. 

Rangers as Lift on 
com Toil as il is on Ain. 
This with' and hand- 



some cah is a big plus 
lor a small pickup. 
Need a bigger plus? 
Then sjmrt amuml 
in a mo my Ranger 
SuperCab. 



PEAK PERFORMANCE. 

For real spunk and 
spirit, Id anti | lacked KFI 
[tower into Ranger XLT 
Vmill have the world 
al your Feet with the 
quick response and 
smuolh performance 
of XLT s multi pie-pin 
electronic fuel ipjec- 
lion. -hi. si one more 








— 


I 





reason why Itanger’s 
the Pli < l-tlra v<* 
small pickup. And 
Ranger XLT can even 
muscle up a husky 2.DL 
EFI V-(> if you nml it, 
That's 140 horses, 
SMOOTH RIDER. 

When you’re out 
there having fun, beat 
those bumps with 
IfcingerVi Independent 
Runt Suspension. Two 
wheel drive or four- 
wheel, ite Ford Ranger 
for that smnntJi ride. 
6/60 WARRANTY. 

Covers powertrain 
for H years/60, 1 X)ft miles, 
tkjdy panel rust- 



SP ECIFICATI ON £ 



RANGER POWERTRAINS 

STX-2.9L EFI Vfi 
XLTCustom-^lL EK1, 
2.9L EFI Vfl Optional 
S- Model -2.0L 
ri SiHvd Manual <VI> 
AuUirnulic ' I: D (iplkmul 

RANGER FAYIOADS 

(205-1(125 II is 

MAJOR XL! 

STANDARD EQUIPMENT 

l ower Steering 

n iwit Hraki’S 
AM'i-'M Stereo Cassette 
P215 Radial Tiivs 
Interval Wiixts 
...and mote! 

RANGER XLI CABS 
Ri^uiar-Sewts 3 
SuperCab—Seats 5 



through for fi years 
mi 1,01 m miles.' 
Restrictions and 
deductible apply. * 

LIFETIME SERVICE 
GUARANTEE. 

Participating dealers 
hack their customer- 
paid work with a free 
Lifetime Service 
Guarantee, good for 
as long as you own 
your vehicle.* 

*Ahk hjJ" l-bnl r fiw LMipIra 
Ilf IJn-SC IliliUrrS wamiMnrs 



BEST-BUILT 
AMERICAN TRUCKS 
7 YEARS RUNNING. 

Based on an average 
of owner-re; toned 
problems ill a sera's 
of surveys of ’H l -'87 
models designs! 
and iiuilt in North 
America, A I Fbrd, 

■ Quality is dob ir 




FORD RANGER 



BUILT FUN TOUGH 



EDITOR’S NOTES 




M OON Mullins, the PR man frtim GhtyBler. told ub have 10 mm- 
Ptea- That would be it, A date set to shoot the photo six weeks 
down the roach The clay before the shoot, Graphics Director Bryan Canniff. 
Aulo Editor Tony Swan ami photographer Guy Morrison were in Det mit t or 
more specifically. Highland Park. Michigan, settingup the shot, Chrysler's 
ktest dream car, the PortaGno, was rolled into the eerily lit Styling Dome 
across from the main headquarters building The round room, odd lighting; 
photographer’s equipment and the 1 futuristic car gave the whole scene a 
surrealistic quality. It took almost the whole day to set up the lighting to get 
just the right reflections and highlights Canniff wanted, Canniff, Swan and 
Morrison were back in the Dome at 6:3U a.m. the next day to make final 
checks. Al precisely the time promised six weeks before, Lee [acoeca, 
Chairman of the Board of Chrysler Corp M strode into the room, shook hands 
and went to work. For 10 minutes, Morrison blasted away with the cameras, 
Canniff and Swan mo ving la- 
eocca from pose to pose. The 
Chairman was totally coopera- 
tive, in gWHl spirits and 
seemed to enjoy his time in 
front of the camera. He ia an 
imposing presence in a room 
— tall, tiiiler than you'd think 
frtim his TV commerciala; ah 
way.s impeccable right down to 
the tie bar- anri r Well, impos- 
ing, When precisely 10 min- 
utes were Up. he thanked everyone, shook hands and was gone. And we had 
this month's cover. - . . Speaking of Ike cover, our cover story starting on 
page 45 is the first of an important new series, M The Car Of The Future, M The 
fact is, all the technology you'll find in cars five to 10 years from now exists 
today. It 1 * already here. It just isn't all perfected yet, and all of it hasn't been 
packaged into one vehicle. So in the next mix months, we're going to tell you, 
system by system, component by component, w r hal your 2001 car will be 
like. Hope you'd be along for the ride. , . . Our Science/Technology/Aero- 
space Editor. Tim C'ole T went for a ride of a different kind recently- — in the 
controversial B-IR bomber. Taking off from Dycss Air Force Rase in Abi- 
lene, Texas, Cole participated in a mock at- 
tack run, then refueled in mid-air before 
returning to base. All to find out how the 
new 1 technology B-lB Ls performing on dine 
am! how the crews like the plane. Am Co!e 
explains in his report starting on page 54. 
the B-l B is more than just an aircraft: "It's a 
whole weapons system that makes the old 
B-52 system it replaces seem ! ike somet h i n g 
from the dinosaur a ge H . - . Television is 
such a pervading influence in our society, 
that every new advance in home video tech- 
nology touches all of us. Such an advance is 
the development of Super VC Km and the monitors that go with them, J ‘The 
col nr and the clarity are simply unbelievable,'" says Electronics Editor 
Sieve Booth, Contributing Editor Jim Meigs 1 full report starts on page 58, 
Read it, then see it. . . . With imported cute taking about one in every three 
new 1 car sales nationwide, and one in every two in California, more and more 
readers are looking forward to our annual new-model imported car report. 
So we moved it up one month this year ^ page 73} and increased our coverage 
to give room to the ever-expanding variety of cars that originate outside the 
U. S. of A. And of course, we included all the “imports 7 ' that are built right 
here in America, loo. "Til next time. 
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Instant-on radar: 
How to defend yourself 



Instant-on ratfar-also caM "pulsed" radar- 
has been a threat for years. However, as radar 
operators try to defeat radar detectors, instant- 
Dn is being used more and more. Understanding 
bow li wwks cs ihe first step in defending ymiraeh. 

How radar wort* 

In an ordinary radar trap, a radar gun is 
aimed at oncoming traffic and continuously 
transmits a beam of radar waves. Althcugn 
invisible, this beam behaves very myth like a 
spotlight The effective range for the radar to 
"see" youf ear's speed ts less than a naif mile 
for most cars, somewhat longer for Crocks. 

How rads? dotation work 
a radar detects works like a radio tuned Co 
rada r frequency, And jusc like your eyes can see 
a spotlight before trie spotlight's beam ts diracdy 
on you, a good detector rs sensitive enough lo 
see this radar beam before the radar sees your 
car. Even over hills and around curves. 

How Irtltant^n radar works 
fnstant-on radar does not transmit until 
triggered by the operator, so there is no radar 
beam to detect as you approach. After you are 
within its range, the operator Triggers the radar, 
it transmits the radar beam and reacts your 
speed in less than a second, Coo quickly for 
most drivers to respond. But thorn is a defense. 

Hi* twirl defense ... 

The only defense against instant -on radar 
is to identify it befor e you are within its range. 
You must detect it when traffic ahead of you is 
being clocked by in$tant-cn, fisr this, your detector 
must reach out for distant radar signals. 



You're lookmg for weak radar that lasts 
only a lew seconds. Finding even one such 
"pulse" is cause for alert. Finding a series of 
them, each stronger than the last, indicates 
you're approaching an instant-on- trap that’s 
picking off iraffic ahead. 

Identifying instant-on radar before you come 
in range rathe only defense today, |ust as it was 
tenye^rs ago when wo uitroduced Escort. That's 
why Escort and Passport have always had a 
warring system that tells you everything you 
need to know about every radar encounter. The 
strength of the signal, and the length of it, ara 
critically imports nr. 

Nothing but Hi* truth 
Our warning system indicate signal strength 
*Y both a motet and a smooth van able -rate 
beeper that pulses like a geiger-^outiter The 
long in of the signal is indicated by the duration 
of the alert. But thera’s mora lo if. 

False alarms destroy the relrabliity of any 
warning system, If you can’t trust die accuracy 
of each afert eventually you'll ignore a real 
radar threat. IhaTswny we’ve added AFE* circuitry 
to identify end ignore the H-band signals of The 
Rashid VR$S, a device us-ed in some trucks that 
sets off other radar detectors. 

Best In the btivllt*** 

Escort and Passport are the highest per- 
fuiTnairce h most complete rattaf warning systems 
aval table. Rut don't take our word for rt_ in IBS 7, 
Car and Driver, Popular Mechanics and ffouncf&l 
each published independent tests of r&dar 
detectors, 




And each g£ivt: us rtii highest ratings i for 
complete copies of the tests, call us toll-free). 

FVvrd out fw yvimlf 
We only sell direct to you, and we guarantee 
your satisfaction. If you’re not entirely satisfied 
wiihm 30 days, fotum your purchase. We J ll refund 
your money and return shipping costs. 

To order, just can us loii-free, wall be glad 
to answer any questions. Orders in by 3:00 pm 
Eastern hme go out the same day try UPS, and 
we pay for shipping. If you're in a hurry* overnight 
delivery by Federal Express is only S10 extra, 
Cali now and the besl defense against 
instant-on radar can be in your car tomorrow 
morning. 



Order Today 

TOLL FREE * . . 8 0 0 -543 IS 0 8 

i Mon-Fn &am-liprn t Sal-Sun 9:30-6 EST| 
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By mail send |o address below. All orders 
proccssed immediately. Prices slightly 
higfi&r for Canadian shipment. 



PASSPORT 

fi A D A E C t ! V l fi 

Pucke t-5 1 1 e Radar Protection $295 

nflin .i-luV,^, 1 n.n 

ESCORT 

RADAR WARNING RECEIVER 

The Classic of Radar We mlng % 245 



Cincinnati Mlcrowavo 
► Department 6601S 
One Microwave 
Cincinnati, Ohio 45249-9M2 
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Home Recording Studio 



T HE first Popular Me- 
chanics magazine I 
ever bought on the news- 
stand was your November is- 
sue, It was Bruce Willis on 
the cover that got me, E've 
taped him on my VCR doing 
his commercials, “Moon- 
lighting” and his appearance 
tm “Dolly,” the Dolly Parton 
show. I've pul his video ‘“The 
Return Of Bruno" and f love 
it. I'm a senior citizen (6*5 
years young) who’s not only a 
Bruce Willis fan, but an obvb 
on a fan of today’s recording 
technology. 

CATHERINE CATAGNtfS 
NORRISTOWN, PA 

tfoa nds os if your tape record- 
ing setup is almost as high- 
tech as the professional studio 
equipment we described in 
our story featuring Bruce 
WiJiis: "American Hot Wax' 1 
tpage 79. Nov/87k 

It was a thrill to see my con- 
sole. which was designed and 
built for Cherokee Studios, 
on your November cover. w It 
would lx* right hi home on the 
bridge nf the starship Enter- 
prise" Is one of the best re- 
sponses I've received about 
it. OR EG THOMPSON 

DHL OF VISUAL DESIGN 
NEOTEK CORI' 
CHICAGO, IL 

Against All Odds 

I have lu register a protest 
against ihe irresponsible 
sensationalism with which 
you promoted what wan, at 
itacore, a good anti accurate 
article ( Ja Kil!er Coasters," 
page ikh Sept, P H7>. Anyone 
who reads clear through to 
the end of the story will be 
reassured that riding roller 
coasters in "remarkably 
safe/ 1 The ratio of rides to 
mishaps is indeed "almost in- 
finitanmaL 1 ' The National 
Transportation Safety Board 
ostimatefi that your chances 
of being involved in a fatal 
airplane crash are about one 
in five million. Your chances 
of being fatally injured on an 



November tower: Recording 

t-Dniale wffS cremed tiling <am- 

potc^-aaJfted drafting tystefn. 

amusement ride are one in 
shout 70 million, ?u> statistics 
from government and pri- 
vate research organizations 
indicate. The industry's safe- 
ty record should be high- 
lighted rather than buried 
behind a barrage of frighten- 
ing headlines, 

JOHN R GRAFT 
EXECUTIVE IN HEITOR 
I NFL. ASSN. OF AMUSEMENT 
PARKS ANUS ATTRACTIONS 

PM Test Bench 

Thank* for your October 
'The Better Home" section, 
especially "How To Use An 
Ohmmeter" (page 103). I 
used it to translate the in- 
struction booklet for my new 
multitester! 

F.K. HOLLUCT 
■SEVERN A PARK, MU 

I was shocked at your state- 
ment that telephone receiv- 
ers use carbon granules in 
“How To Repair Tele- 
phones" (page 89, Oct. '87), 
The receivers are electro- 
magnetic, Only the transmit- 
ters use carbon granules. 

GLMERCrCARUUN 
COCOA, ru 

Our wires got crossed when 
we presented the theory , hut 
otherwise * the repair steps an? 
correct, d wst don 't bother tap - 
ping the receiver to loosen the 
carbon granule (hoi aren't 
there. 



False Security 

Don't mislead your reader* 
into thinking that a radar de- 
tector will keep them com- 
pletely safe from a speeding 
ticket. I've been a traffic of- 
ficer with the Fairfield, 
Ohio, Police Department 
for ID year* and can assure 
you that every radar unit 
I've used since 1977 can luck 
onto moving object*. Ho, 
your advice aboul hitting the 
brake* immediately after re- 
ceiving a full-bare alarm es- 
caping detection because 
"police radar won't lock onto 
an accelerating or decelerat- 
ing object” Ls wrung. Most 
police have “moving mode" 
instant-on radar guns. About 
2 {) percent of the speeding 
tickets I write are to drivers 
using radar detectors. 

MIKE HANDLEY 
PATROLMAN 

FAIRFIELD. OH 

Mow Down 

Sears' big garden tractor 
would have done well in your 
comparison test ("Tractors 
For All Reasons," page 74, 
SepL W). We've had one for 
seven years, mowing more 
acres of pasture, brush arid 
blackberry bushes than 
la wn. 

We've worn out several 
sets of blades and finally re- 
placed front tires with trailer 
tires to better mil over h^ust 
tree thorn*. Really no com- 
plaints. I've read PM since 
the '30? and 1 learn some- 
thing every issue, 

ANDY KYLE 
LIBERTY. TX 



John D ee** tractor handles the 
NUl of jqtrthwert Virginia. 

You Were right on the murk 
in your asseissmenl of the 
John Deere. We’re using our 
second John Deere, mow ing 
and tilling on slopes, and it's 
unsurpassed in safely, con- 
venience and overall |jerfor« 
m&nee. Now, if Mr. Deere 
would just make autre 
mobiles * * P 

GLJ2N MESSER 
MARION. VA 

Shady Deck 

Thanks for Lhe fine deck 
ideas and plants in your April 
'86 issue (Stacked Deck/ 1 
page 114). 

1 adapted several of the 
ideas, ma king aome modifica- 
tions of my awn, and it 
worked out beautifully. I've 
had nothing but rave compli- 
ments from everyone. 

JAMES WILLIAM POAGE 
ROANOKE, VA 

The "Stacked Deck" article, 
i stax a feature in our "Home 
Ideas Guide" A phtUrH'opy of 
the complete story , including 
plans. is $4 from POPULAR 

Mechanics, Dept l, Bax 

JON , Radio City Station 
Hew York. NY IOWL m 






Peck Jdeai from PM were used fay reader Podge In his construction - 
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That $ us, First wrtri Halo- 
gen and shat ter *r&st$tant 
plastic hafog&n tieadlamps. 

■ Replaceable butiM for aero- 
dynamic heaWamps The 
brightest new ideas in stop, 
far/ and parking lights. 

We m \/e got the right tight 
tor your car. Charges are, 
we had it first. Available at 
stores everywhere. 
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PACK: 
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RANS-AMAZON 
LL\ 

NEW ORLErt.,0 
RIO DE JANEIRO 

A prQ 4> Join Ihc Adventure nf 

a Lsfetjme: the RSA sanctioned 
Trans/Amazoi Rally e 1988. 

Amaieyr participants from 20 countries 
houn registered with motorcycSei. 
autos and trucks to challenge the exotic 
Ajnnjon regtoii, the ancient Andes, 
the deserts oF Perti and Chite, the Chaco 
□t Argentina and Paraguay, the 
glamour of Buenos Aires and Rio 
at the end of an 0300 mile 
odyssey! Full package rcgiMralion 
nowavajlabb. . .Very timiLed) 

Join the Adventurer's Club. $25 
membership Includes 
Adventure Passport and VISA 
newsletters, Travel Service and 
lull RaUye registration package- 

Send name, address, telephone number 
with check, Visa, MC, or AMEX 
{number and expiration date} to: 



Exploration Sodety of America, Enc^ 1912 St. Charles 
Avenue, Mew Orleans, LA 701 3G* 
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OLD HOUSE RESTORATION 



BY BOB VILA 



Restoring Ornamental Plaster 



T HERE'S nothing like, 
the beauty anil grace or- 
namental plasterwork gives 




PfHfflt planer orn<imenti are available In 3 variety of different de- 
sign; for varrom applkationi The ifliall lampUng above includes 
[clockwise from upper left) a piaster capUoE. scroll bracket cornice, 
Greek Revival medal Hon. Grwfc ionic capital and a fto«1 plaque. 



un old house. Consider your- 
self lutky if planter molding 
embellish the walls of a room 
or twu in your home. 

Unfortunately p the shift- 
ing and settling that s bound 
to occur nver the years can 
damage these riocarativ&fd- 
k :s. Water; Loti, is a major 
culprit in piaster deteriora- 
tion. For example, :m old. 
leaky roof can ruin lengths of 
cornice or celling medallions. 
Usually, the hardest part of 
restoring a damaged plaster 
molding is finding craftsmen 
capable of doing Lhe job. 

Ornamental plasterwurk 
is either run or cast. Run or- 
nament Is the process used Id 
create most linear moldings, 
and involves pushing a tem- 
plate of the cornice profile 
over wet plaster. Cast orna- 
ment is formed by allowing 
plaster to set in a mold. This 
is the way decorative ele- 
ments, and things like ceiling 
medallions, are made. 

Believe me. there's a great 
deal of skill involved in re- 
storing piaster moldings. 
|j?t r s take a look at how to 
find a plasterer to do the job, 
and what it will entail 

Finding a craftsman 

Don't expect to find an orna- 
mental plasterer listed as 
such in the Yellow Pages. 
[Pll probably take some dig- 
ging to locate people who are 
experienced with this type of 
plasterwork. A local plaster- 
ing contractor's as^ciatum, 
bureau or institute is a good 
place to start your search, if 
there isn't one listed ill the 
phone bonk, call a local plas- 
terer, He or she should be 
able to tell yriu how to get in 
touch with a Local associa- 
tion, The staff there, in t urn, 
should he ahlf* to rrcnmmend 
a few ornamental plastering 



Con trihu ting Ed itor Bob 
Vila is host of public televi- 
sion's "Th&i Old Huuae." 



experts in your area. Try the 
local plastering contractor'* 
union, too. Someone there 
may know of a i daslerer who 
does this kind of work. 

Lie prepared to pay dearly 
for this type of restoration 
Work, Like anything else* 
theohl supply/demand axiom 
tomes into play here. Al- 
though working rates will 
vary dope in ling un locality, 
about $^0 an hour— per per- 
son —is a pretty good aver- 
age, When you understand 
what the job entails, you'll 
see Lhe expense is justified. 

A team effort 

There arc two ways in run a 
linear plaster cornice mold - 
ing: "on the bench 4 ' or “in 
place." As its name implies, 
the former process involves 
forming the cornice on a flat 
surface and then attaching it 
to the wall. It T s used a lot 
when you’i'e working with 



finished walls, like brick or 
marble. The latter involves 
actually creating the cornice 
on the wall, It T e this process 
I've seen used most in old, 
pi aster- wu tied houses, 1 1 
usually Lakes two profession- 
als ami a trained laborer, 
who is responsible for things 
like constructing lhe scaf- 
folding, keeping the tods 
clean and mixing lhe plaster, 
to do the job right . 

The first step in dupticaL- 
ing:i piece uf straight cornice 
is to make a template of the 
original moldings profile. 
This template must match 
the cornice design exactly . 
One of the easiest ways to do 
this is In make a saw cut 
across (he existing cornice 
and insert a thin piece of 
cardboard or posterboard in 
the out. 

Then the existing profile is 
merely traced onto the card- 
board. This shape ia cut nut 



and transferal to a piece of 
sheet aluminum, which is cut 
to shape and attached to a 
wooden handle. 

Obviously, any severely 
damaged lengths of cornice 
will have to come out. This 
may involve mure work than 
you think, especially if the 
deterioration is due to water 
damage. The plasterers will 
have to see how* far the dam- 
age extends. This may in- 
volve tearing Eiut plaster sev- 
eral feet beyond the are « of 
apparent damage. Any dete- 
riorated wood lath is re- 
placed with wine lath, and 
two costa of planter, the 
scratch and brown coal, are 
applied. The plaster must be 
allowed to set overnight be- 
tween caats. 

Once this rough work is 
done* the room must be 
squared off and "‘screeded 
out. 1 ' This process involves 
making Lhe new ceiling and 
wall surfaces level and 
"plumb, 11 This is an impor- 
tant step, since everything 
must connect evenly. 

Straight screed or runner 
rods are then placed on both 
the ceiling and walls la guide 
the molding. 

Making sure the plaster is 
the right consistency for each 
particular job is an art in it- 
self. Generally, one man ap- 
plies the material or feeds 
the mold while lhe other 
draws or pushes it. Timing is 
of the essence — they’ve real- 
ly got to have a certain 
rhythm to keep things run- 
ning smoothly. 

As yuu can see, there's a 
lot involved here. If half the 
cornice is damaged in a 15- 
fl.-sq. room— aay about 25 ft, 
or so— it could Lake a IT mats 
team (two plasterers and a 
hcljierj three days to run the 
new 1 molding and get the 
rfjcim back in shape. Based on 
the estimate of foes I gave 
earlier (don't forget you'll 
have to (jay the laborer, 
tool), a little arithmetic will 
show you that this is going to 
be expensive. 
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Plaster casting 

Once the straight comice or molding* 
are run, any decorative work, like egg 
and dan, leaves or scroll^ are east sepa- 
rately and attached. Thi^ process in- 
volves pouring a rubber substance over 
a model, which may be an original piece 
of the planter ornament or a replica 
sculpted from clay. The mbt>er sets H 
forming a flexible mold. The model is 
removed and the rubber mold filled with 
plaster. Once set* the piaster creates an 
e:xaet replica of the original model. 

if they don't do l his type of planter- 
work themselves, l he craftsmen you've 
hired should be familiar with casting 
houses that specialize in it. They should 
know 8 how to go about ordering t he en- 
richments^ as these decorative pieces 
are talle[l 1 to complete ynur cornice. 
Although Tvc rarely run into this* 
there is a chance that your old cornice 
may have been cast originally. A pkster 
cast cornice can be pretty fancy* with 
lots of design work. Obviously* this has 
to be duplicated the dame way it was 
made. Usually* a mold is made in place 
and a replacement piece cast. 

Adding a new molding 

If your old (or new ! ) house doesn't have 
plaster moldings and you wish it did. 
there’s a relatively easy way to add 
them. You can still buy cornice moldings 
and other ornamental plaster castings* 
like ceiling medallions, from a casting 
house or studio, (A few such companies 
are listed below.) Plaster castings of 
cornice moldings generally start at 
about $4 or so a linear foul. Both adhe- 
sive and mechanical fasteners, usually 
either dry wall screws or toggle bolls* 
are used to secure these pieces. 

Replicas of cornices* medallions and 
other architectural trim work made out 
of high-density polyurethane are also 
available. Some kink remarkably like 
the planter pieces they're modeled 
from. Generally priced about the same 
as ornamental plaster eastings* these 
pieces are lightweight* durable and fac- 
tory primed. Proper cornice installation 
usually includes the use of a special ad- 
hesive and finish nails. Both types of 
installations involve finish work. If 
you're not familiar with putting up 
moldings and don't have good car|>enLry 
skills* I don’t recommend taking on ei- 
ther project yourself. m 



SOURCE LIST 

Onwtirnlfll IWcr Suppliers 

■ ArthiUwtund ikuMuiv Ltd.* Utii Lafayette Si., 
New Vert, NY iwll ttldug J£ 

* British Plaster MflulciinpCu., irw JS£K*-C HcDan- 
uluHi Dr., NTwTtTWRS. GA 30D9EL catalog St 

■ Ffiitin- Stadk^j I™., ki>, 5oxM. lift ABYbuLutv 
Ave.. Antmatth PA ]90tfMB5LealaIafir ES 

■ Ho*k 31 amufart lining Ctt, , 4>h7 N-alkmal WctHwri 
Dr,. Suite 205, DonW r CO cutal^^ 

■ FLi* KxwicdKo VicLosiana. Paiirti Avv , Sun 
FrvJH,'\iv?*, CA HI SIM. L-alalnp $ti 

Pl&Klie jLlnildlniE^ Supplier 

* focal Faint, Ttu. .. ^m.=> Maru-tt* R4. N.W., At\an- 
U. GA JKWlrt, catalog 
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PRODUCT 

Reports have be^n received from \h$ 
field where Ihe combination of a 
Smith ft Wesson L- frame .357 
Magnum revolver and some .357 
Magnum ammunilion has res oiled in 
unacceptable cylinder binding. 
L-fram* revolvers bear model numbers 
581 p 586, 681 , 686 or 561 1 . 506-1 , 

68M fc 686-1. 686CS1. 

Cylinder binding can cause a failure to 
fire. Mishandling 3 revolver whiSfj 
freeing the cylinder can result in 

accidental discharge. 

Gylinder binding can result from a 
number of causes, including 
characteristics of an individual 
revolver or the use of ammunition 
which does not conform to industry 
pressure specifications or is 
particularly fast burning. Recen! 
developments in ammunition 
manufacture emphasize the 
production of .357 Magnum 
ammunition with increased velocity 
and greater primer sensitivity. 

Although there have been very few 
reported incidents oi cylinder binding, 
in view of our concern for our 
customer's safety and the reliability ot 
Smith ft Wesson products in all 
circumstances, we issue the following 
warning: 

IN A SITUATION WHERE A 
FAILURE TO FIRE CAN BE 
CRITICAL - SUCH AS LAW 
ENFORCEMENT OR PERSONAL 
PROTECTION - DO NOT USE .357 
MAGNUM AMMUNITION WITH AN 
L- FRAME REVOLVER BEARING 
MODEL NUMBERS 581*586,651. 

636 OR 581-1 , 586-t H 681-1, 686 1, 
686CS 1 WITHOUT AN M 1 OVER 
THE MODEL NUMBER UNTIL YOU 
HAVE HAD THE REVOLVER 
MODIFIED, 

Those who need to use their L- fra me 
revolver under these conditions prior 
lo modification can safely fire .35 
Special ammunition. 

Smith & Wesson has developed a 
modification to improve existing 
L-trame revolvers. This Improvement 
enables them to fire all .357 Magnum 
ammunition* currently being 
manufactured to industry 
specification* without cylinder binding 
Shipments of L-frame revolvers bom 
our factory after August 21, 1^57 
already include this improvement. 

You can check H your revolver 
includes this Improvement py looking 
at Ihe left side ol the frame when the 
cylinder is fully open, If your revolver 
has been stamped eiltiei with a ia 2" or 
higher number after the basic tfhrea- 
digit model number or with an ll M" 



WARNING 

above the model number, your revolver 
includes this improvement and does 

not need modi ti cal ion. If your revolver 
bears the mode! number 58 1. 566. 681, 
686 or 581-1 , 586-1 , 6&1 -1 , 606-1 , 
686CS-1 without an "M” over the 
model number, il does not include this 
improvement and you should have 
your revolver modified. 

Smith 8 Wesson will modify your 
L-lrame revolver tree of charge lo 
eliminate the possibility ot cylinder 
binding with .357 Magnum 
ammunition. Law enforcement 
agencies wishing to arrange for modi- 
fication of L-frame revolvers should 
call the special toll-free number. 
800-458-8469 (except callers from 
Massachusetts, -who should call 
collect 10 413-734-8244), Other users 
should send their revolvers toe Smith 
& Wesson Warranty Service Center, 
Specifying “L-frame improvement 
Program 1 ' and enclosing their name 
and return address. 

If you need to obtain the name and 
address of your nearest Smith & 
Wesson Warranty Service Center, 
please call the special toll free 
number set up for the L-frame 
Improvement Program. This number, 
available Monday through Friday 
between 9:00 a.m. and 8:00 p m. 
Eastern time, is 800-456-0469 (except 
for callers from Massachusetts, where 
it is a collect call to 413-734-8244). 

One ot the modifications to improve 
Ihe L-frame revolver is the installation 
of a new hammer nose. Thisobsoleies 
all old L-frame hammer noses (pan 
numbers 4702 and 7513) and all old 
L-lrame hammer assemblies {part 
numbers 3366, 3370, 3300. 3332, 3391, 
4722. 4723, 4726 and 4728) in field 
parts inventories. Superseded parts 
should never be filted into a modified 
revolver as this may result In 
malfunction. It is essential for safely 
that you return these obsolete L-frame 
hammer noses and obsolete L-frame 
hammer assemblies for a free 
exchange to Smith & Wesson, Service 
Department, 2100 Roosevelt Avenue, 
Springfield, MAQ11Q1. Do not return 
L-frame hammer-nose bushings from 
your spare parts inventory inasmuch 
as they are useable in J, N and 
K-trame revolvers Which, are not 
included in this Product Warning, 

We regret any Inconvenience this may 
cause. Smith & Wesson's first concern 
is (he safety of Its products and the 
protection of Its customers, 

Smith&VVfesson 
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Modern fuel-injected Vortec V6 power, new standard 
shift- on-the-fly Insta-Trac system. 

Want a better way to go? Get into an ’88 Chevy Is the on fy full-size 4x4 that gives you 
half-ton Chevy 4x4. You get 15 more both Insta-Trac and independent front 

standard horsepower than Ford gives you suspension' 

standard. Coupled to a slick-shifting Check out Chevy. It's the difference 

new standard 5-speed. between an old new 4x4 and the first alt- 

An other Chevy advantage that won’t new full-size 4x4 introduced in this decade! 

slow you down: standard Insta-Trac. In fact. At your Chevy dealers now. 







OLD NEW FORD. 

Old in-line 6-cylinder power, some old standard 
get-out-in-the-mud-and-change-hubs system. 




Best- bulked CfrfevyS uver: 6-yoar/60,DOO-milG 
powertrain warranty protection Eintf 6 yea rs or 
100,000 miles of outer- body mst-'thrp ug h 
projection Solid prtioT oi the quew buiM into 
every new t999 fultafts Chevy pacfc3|fl| 

'EedudDre aSiiEir QM produr; i ■> 
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FREEWHEELING 



BY TONY SWAN 



The Ultimate Test Environment 




Manhattan may be a belter proving ground than a no-ipeed-hmlt German Auro&a/u-?. 



I N the betiefays- 
terns of the men 
and women in- 
volved in aiiturno 
rive jnuiTialisnn,. 

□no of the most 
commonly held 
prejudices is thal 
the German A win - 
bahn represents 
the greatest de- 
velopment facility 
oil the planet. 

Anyone who has 
experienced this 
ultimate exprefl- 
sluji of the freeway concept 
—speed limits left to the dis- 
cretion of the driver and the 
capabilities uf the car 
— comes away with the im- 
shakeable impression that 
automobiles designed and 
built In function in this unfor- 
giving environment are ru- 
perior Lea IhoHC.- made cLse- 
where. 

In the course of our inter- 
view with ( !M President Bob 
Stempel for this month's is- 
sue tsee T’sir Of The Fu- 
ture;" page 45 J + this pet f prej- 
udice came to the surface. If 
American earn were devel- 
oped to measure up to the de- 
mands of a rnnd system like 
the Autobahn, we contend- 
ed wouldn't they la k better 
cars? 

Stand Up 
And Take ft 

Mr. Stempel, who brings the 
refre shing {and muchmecd- 
edJ [joint of view of a real car 
guy to GM Lop management, 
had a little different opinion, 
'The Auti*hahrt is fine if 
you’re developing care for 
high-speed performance on 
smooth n>Eids. w fie said. Bui 
that duesnT really represent 
what most cure have tu stand 
up to on a daily basis, then? or 
here*." 

“What we see as u mu ids 
mure realistic aU-armmd test 
of just about any vehicle sys- 
tem you care to name is the 
sort of driving you encounter 
around Detroit. LuS Angeles 
or New York City. A Ger- 



man car might give you great. 
|H'rfnrmancp and stability on 
the Autobahn, hut pm that 
stiff susfienHiun in Manhat- 
tan for a couple months of 
daily driving and see what 
happens in it. Than take a 
li mk as*ou i id , We'v e got t bou - 
sands of Caprices out there 
that stand up to it every day 
and keep coming hack fur 
more." 

Mr, Stamped wan refer- 
ring, of course! to the taxi 
fleet in New York City, 
which runs heavily to Chevy 
Caprices and Kurd LTDs H 
cars that give something 
away to BMWs in style, ] i c r - 
iiirmupce anti handling hut 
are almost masochistic in 
their ability to absorb pun- 
ishment. 

Development 
Versus Testing 

But if this is true of vehicle 
development what about ve- 
hicle evaluations, as in the 
Pori ’LAO M Kt' li an ics roud 
test progr am. As someone 
new to the magazine, as well 
its Manhattan, my Initial re- 
liction was tu view the basic 
1 J M Lest environment with an 
apprehension Lhat bordered 
on alarm. As a reint^uenre 
of being s|}dled for several 
yea re by the benign dimate 
sind relatively good rr jails of 
southern Californw, that 
first morning heading up 
Eighth Avenue was nothing 
shfiil cpf forbidding. Lane f II- 
monrions wore mbbery. at 
least in terms of the interpret 



t[d ions nf my fellow drivers, 
most of them steering either 
delivery trucks or one of Mr. 
StempeFs yellow Caprices. 
This was strictly no- prison- 
ers stuff, with every green 
light resembling the start of 
the Daytona £4 -HdUrt And Ln 
make it more interesting, the 
pavement had rearranged it- 
self iut 1 1 random waves and 
ripple*. punctuated by mure 
than a few ^tholes anti iron 
slab,s covering wluj-kjiows- 
whsil .sort of evcaYutams. 

Although I'sl driven in 
Manhattan many times; be- 
fore, it was never with the 
pros|Hrt uf fining so daily. 
iNfjt to mention faring up to 
the considerable challenge of 
I larking.) 

The Up Side 

I remember reflecting that 
l here wan only one positive 
toqiect of this driving envi- 
ron mrni versus the one Td 
left behind, Kur all the holler- 
ing sind gesturing ( you know 
which gesture, right?) si rid 
honking l the hums on those 
Capri res are getting si ^ihkI 
workout, Mr. Stumped b at 
least we're not shooting at 
each other bsick here in New 
York City. Well, ociasiDiial- 
ly. over parking spote. 

However, that chat with 
Mr. Stem pel has causes 1 me 
to reassess my thinking 
about the environment thsil's 
the foundation of our vehicle 
evaluations here, particular- 
ly our lolig-teiTii tests. 

The U-season climule of 



southern L‘ aliffar- 
niu— summer and 
nol-qui Le-summer 
— certainly lends 
itself to getting 
magazine chores 
like fifth wheel 
testing and pho- 
tography done 
without too much 
drama. BuL for 
really finding out 
what a car is made 
nf, it's hard to 
imagine a better 
place tu wring it 
out than sight here in Man- 
hattan, because it’s hard to 
imagine an environment 
more hostile tu automobiles 
than this one. 

The Down Sides 

It can be argued LhsiL other 
environments serve up more 
of ;t particular brand uf hos- 
tility. Minneapolis, for exam- 
pie, Ls much colder during the 
winter months. 

There* more snow 1 in Den- 
ver, more salt in Duluth and 
mare wet in Seattle. San I Van- 
visen is tougher on brakes, 
Phoenix tests the limits of 
QfjoHngsystPinR T and Santa He 
provides a unique profile of 
operation at higher altitude. 

We can't compel l* with 
Santa Fe, of course, 
ft. there and not much more 
than sea level here. But sea- 
sonal variations arc certainly 
part uf ilii' picture in New 
York City, the paving is 
patchy id and the traffic 
Ls cxrepliunully fierce. 

Now’, we don't expert Lhis 
litany Lo msike you envious 
because you r re not driving in 
Manhattan and environs on a 
dally basis, Hut we feel il's 
noteworthy, because when 
you read a "TM Long-Term 
Report," yon know the car 
hu$ endured tortures that 
are simply not part uf the 
test i ng and eval uat i un proce- 
dure fur any of the pu re mitu- 
motive titles. 

Somehow this thought 
makes Eighth Avenue a little 
mure endurable, PM 



H 



POPULAR MECHANICS + JANUARY l '■m 





THE CBS COMPACT DISC CLUB HAS THE MUSIC YOU WANT 




547955 Hjity L«wis JL fbm 
— FotbI iChryifJiiJ 
3499B5. Johnny MaH,i j,.' 
Hrvy Mipni™ -fiw Hqjly. 

J.tuSHffU iCaluir^nai 
340679 line Turnaf ■ 

E^*fy (tul* |€P|^i^l| 
352633. DotyPflri^ 
linda (tonpodl/immyloy 
Harni-TfWfV^ Wf &r-Oh j 

336396-396390 Dully 

Jad‘% &iwu H*i. 

'■tali. I £ 5, [Co him bio | 

34 71 S3. Cyftdh loupef— 
tlJB Cstefi. !ft£rinan| 
34*643 Andreas 
wskter -Ctawrt I* The 
Moon. |CB5j 
35*675 fievarlyHilli 
Cop II— mo'ion pch.pt 
lOLmdlrotl obum |MCAi 
349571 fcMJGfl-T&iird 
Sh*#lMCA| 



3562 U7 juicmnB Vaga 
Soliiyd* Standing. 
lMM| 

!?9l435. Lad Zcppslm 

IV. lAlkinlir 

357779. Elmer Spring - 
llaan ~ Ben la Run 

£&urrk«\\ 

B050* BobDylon'ii 
GffiUteil HilsOCol^rmtol 
319541. Flfon Jqhn— 
Gr«lMt Hill- |MCA| 
wwm. w*ctK»a 
hKfclOfl —rkrillflP |Ep*d 
3578*9 Copland- Billy 
Tlw Kid Appakidiign 
Spring, wr -flflmshflm. 
NTEhTl Pg,lnft 

356667 Hm»i - fad 
Animob. £gptiol| 
3597gfl.tpMirb^- 

Wildiidfl |C6k*Ttbffl| 




359075 



357939 



3570 71. tchmka-iky 

YVoHrits -S C o™ 3S *oi-*f 
□rd Houston Syn^jhory 
|0yrd-pToArlB| 
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Hdi I 97 H 975 |AivUm 
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fewd U 
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P&&T Poil| 
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354026. U»p - tisa And 
C«NJam Wi^Full 
Fort#— &pcsni*h Fly. 

345751 Haul S.mer.- 

Grocflland 

IWbrnarBroi: 

356379. Cl or id tilflJa-n 
And Miami Sound 
Mamina- LglltLooui. 
lEpcl 

313031. %i-Cbl4k 

lAlkrDPi I 

1576^397613. Thn 
BuflOIThwChopri. 
IDp^r ^'TwUcifd 

MM 

153102- IniHMvidrii- 
Arfe lbv E appriancfld 
l^ep.Ml 

357661 .fiqrfjrp 
SlniKWl.. "One^B." 
fColumtMj 

357657 0i#fhoMBn: 
9»or*0 Confflffta tJp. 5-« 

357640 Wynlpn 
Mofsolii— Mo^wlii 
Slopdord Timm. 
SCdtiwfcgl 

356501- Bnni.op.i'KIug'i 
— CoHsb^gliijn. 
IvVairwr 0f 01 . 



The age qf CD sound is here — and you 

hovpq prorhf ol new way rq Find the CDs 
you wQrtl As yeur ifllfoduCliQfl loth® C&-S 
CdmqatF Due Gub. you chouse ony 6 
CDs li Fhlsod bf {l-OO fiJI in o^dmoil 
iheopplicalion— well send yDur CDs Ond 
bill you lor SI plus shipping ard hardlirfcg. 
^bosampliy agree lobuy 4 nmre CDs Jar 
regular Club price i; in me ne>.1 Fwo years — 
and yQ^mgy Fhen cqnq ^ yaur membership 
anylune oher doing 5.0 
How I ho Club works. Abotil every \ouf 
|l j Fimesoyeobyoull recoil ihe 
Clubs mogo/me, which describes lb& 
SalociiaaQ^ ihe ^Dnfh for yout (WuPcd 
mrcf*sr ..plus many *x*t(ingalt6rnalGs. In 
■addriian up Fa six limes □ year, y&umay 
r^ceiv^offori eF Sp^idSeleci^i, uiualiy 
cal a diSca^nF off regular Oub pne^k, foe 0 
lolaioJupIo I? buying □ppoflumhes 
IF you wish la r ecej^e <he Seleclipii of the 
Monlh, ypy need do nalhmg— -it will be 
ihb|3ped ou^omoFicolEy. li you pr-efor on 
6#l6rnQie ^elecsiori, of none or q|F, Fill in ihe 

rersponys catd always pWvid+sdpnd mail n 
by rhe Hat* ipeoMd Yo^will oiwoys hove 



ai Iflasr 10 days m which Fa make your 
decision. IF yau-ever rece any Seleclian 
without hewing 10 daystD decide, you may 
rekirntl al awr expenrse 

the CPi you Qt dflr during you r memb&f - 
ship will bebiUtrdoi rogultF Club pr-£fls. 
which curronlly arc £14 9B ia 115.98 -plus 
shipping and handling. |MLrlkple-uni1 seFs 
maybe samewhal higher.| Aller completing 
your enrolfrnenl agreement you may cancel 
memtoe?5hip a 1 any rrn^e. iF youdeadelo 
continue as- a memher, you II be eligible Tor 
Our money-5Chfing bonus plpn. Il l#fs yo« 
buy orve CD ot hglf pric^ For eoch CD you 

buy 01 rtfQulQr Ciubp#iC*S. 

10-Day ft-flo Tihol: W*'Fl send daBcnboCihti 
Clubs ap*rafiori wdhy&uc introductory ship- 
menl IF you ore nol sali d-eo Far any reason 
wFsorsoehfef, iu&r f«iufn ey^yihuig wiihin 10 
days and you will hftve no FunF^or atxigahon 
So why nor choose 6 CDs for $! nghl nqw? 
ADVANCE BONDS OFFER; As a specwil 
■offer lo new member^, rake one additional 
Compod piKfighlnow and pay only $695. 
M'l a chane e Fo ger a seirenrth ifrb<lion aF a 
super low price? 



*n1i i #,i . iiL^ition cortam 2 CD^ arcr lp urm g» ?-» wf U b ir b6»h nuitwi l (- 19S8 CalumtHE Hppea 

CliS COMPACT Disc CUJB* T^rre Haute, IN 43*11 



C&S COMPACT! DISC QUB, 1400 H Iruimdoe 

PO Bcim il29. Tflrcp Hmih#, Indiana 479114199 
Pleura o£cep4 my men^bershp under Ihe terms ou Hmed m fN^ 
OMrThsemani Send me rb# 6 Compoci Discs ^hed h^e and hill m# 
$1 00^6shipptfiQffTg!hgndim^foi , oU?ii logrB#Sg buy Igyrmgf# 
luglitf.linnial itspufcr Oub i in Hs# iteil two v«:ii i- artU :ltav 

cancef itterrteerbh« er any lime eFter dong so. 

SEND ME THESE A CDS FOft Jl.M: 
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Do you *iuyb □ (Chari erwf □'In QNo 
DoyoiJhavBDrredhtcDrdrifChBckonei 0Tfei QFJa 

toNuioffa r* 

□ Sairtfirk • II '■Kjh'flni tfl ■ihf! I17*. D< KW 
oliiiSl5C:95 HfU^h at I Ijp h.ln*>:i 
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75 YEARS AGO: January 1913 



Air Raid 

U ruler the hiding of spurt- 
ing activities LhsiL never 
quiti- caught on: Shouting 
ducks fn im a flying boat. PJW 
\ uriwnl ei l 1 his t [uesi u ma bln 
subject t^ree-quarters of a 
century sign to u readership 
hungry for aviation nt-wjs, 
Author Glenn H, Curt icu, the 
uv iat Lmi [i iul seer, i inscribed 
t ht i in a broader 

piece on hmv M gny blades" 
were racing flying hauls nn 
Lung Island Sound in those 
carefree dnys kTore WW1. 
Stung by aviation's spotty 
safely rerun!, Curtiss pm- 
L'liiimed. *The flying bun i has 



Motoring acrou time. 

now placed a visit inn among 
the safe and stifte' sport s," 

The Wonder Car 

Tlu- bullet shaped ri-wheoler 
was su named hecausp Lon- 
don society wondered what it 
w:is, "El’s a car of the most 
fre ji.kls.li a \ jpt *aranef ■ P M I J M 



wrote, carrying one passen- 
ger ahead of i he driver and 
equipped with u tiny engine 
tuckca) HiHibtruaively within 
a streamlkud cowling . 

Fibrillations 

IJehiganeleLtricsil charge to 
stimulate the hesirt muscle. 
Dr. Joseph Erlunger de- 
scribed him an electrode at- 
[ ached to (he positive |>oli j of 
a hiittpry could (TOM throng! L 
an incision Ui the heart. Cum- 
phding the current by lunch- 
ing a negative eletlmle on 
an oilier psul i if the body, he 
said u U r s almost like raising 
the deud. 11 



Hazing I he rod! 



SO YEARS AGOi January 1938 



Demolition Derby 

M ■ idemteeit muscle wits lie- 

ginning to perform the 
w reckage once wrought by 
mine and balk A hnlf-cenrii- 
rv ago, I'M described how a 
L'ompLtii bulldozer could de- 
molish u building Hour by 
f|< hi u r frt i m t he 1 1 ip r 1 1 iwn. H i ■ w 
to jump the i 'drj?.i-r H| down 
each level? A guyanrtderrirk 

wetup swung the 1 racket I ve- 
hicle nut over the side of t he 
building and inserted ii in a 
wind i iw of the flour heln\i , 

Facelift 

' Die Iks I'l . v isagi. ■ of A hrnhani 
Line ilti was big news in the 



Sculpting dur hprilage. 

Black Hills id' Smith Dakota 
;il a place called Mmint Rush- 



Z 5 YEARS AGO: January 1983 



PuiiUipig with bra* i. 



Touch Of Brass 

Faint rumblings in the motor 
ssftS a '|iuu'ter-i i pntury r agoiii' 
ilieuted that the humuhicl 
warm fli offings was making 
a comeback as automotive 
trim. Ii hndfim upjn^ircdon 
I hi 1 Pierce Arrows and La 
Sallee of yesteryear’, I in 
pmvenieints in tarnish -fight 
ing brnsj? eon [ tags included 
better-bond ing UisapiorH, sd- 
Iravhlel light uh^urhers and 
nut i -oxidants. To demon- 
strate the suitability of 
brass, I'M brass-plated the 
trim of a PimtiiR 1 Grand Pris. 
The idea lost luster with a 
ch nj n i l— Jh iv i ng pu blic. 



Up In The Air 

Before satellites became our 
re u u ite-.se i isi rag in ai list ay , 

NASA mad Hie military liift 
in I F an ho V source instru- 
ments by huge balloons. Asa 
result. important strides 
were iN'ing made in balloon 
technology 2ft years [Lgo. in- 
i' iud ing s g | ie rpr-essur Lotion 
using mylar polyester film. 
The technique kept balloons 
suspended at a constant atti- 
tude despite nightl iiih- Ci.Mil- 
iug. 1 1 j the early 'dr is batlooigs 
deployed Stniloscu^re 1. an 
airborne telesen|k? that gave 
us the first clusrupfi of sun 
spots and solar flares. 



Sdlloonirty 
for idente. 



mure. Sculptor GutKOti [tor- 
glum had Just finished fann- 
ing the beard of our naliunV 
16th I'resitieni, and was siz- 
ing up nearby oilti.Toppings 
for his Inter relief of Theo- 
dore Roosevelt. 



Ice Monsters 

The FI Skei'ter iceboat sut a 
new spH-d iword nf 107 mph 
on the hamlf Mach kui uf Lube 
Gene v u h WiR^HiMn, Dcfuml - 
ing (tram the steru-s leering 
find soi i River icehoaLs. it 
( daeed the st cs.-i"La ig ni ti ner i m 
the forward fuselage for Llu^ 
first lime, which enham'cd 
directi umil (Ninind, 
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POPUtAR MECHANICS * JAULJAPY J9fi3H 




r Only NRI gives you a 27” high-resolution 
stereo color TV you build to prepare you for 
today’s video servicing careers. 





You Build a 27” Stereo TV 

During the Lcvcmbh pnxx^ of vtnir slate- 
of tin- jn Heath Zeni Eh 2"'" TV you 
to kfernify and work with component? and 
circuits as they actual Iv appear in oim- 
im-reol eireLtitfy Tt through teslst Lidrust- 
mans, hitlI vxptrtimtmA vuu quick h nutter 
p n ifession ;i] f rr uiblesJn h i t big am I bene 1 1 
techniques 



Become one of America's most sought- 
after technicians . , - put your talents 
and spare time to work for you in the 
“es plosive-growth" world of home 
entertainment electronics. 

Train in state-of-thr-art video audio serv 
icing and become a fully qualified service 
professional the uniquely succcssfe I NRI 
way. It's hands-cm training, at home . . . 
designed around dw Um-si electronic equip- 
ment you build and keep as part of your 
training 

The High-Tech Revolution 
In the Home Is Just Start ing 

Sweeping changes are taking place in rmr 
homes, changes brought about by l he 
phenomenal growth of home entertainment 
dcctronit^ Already available are high res- 
olution IX TVs with stereo sounds simul- 
taneous mulii-Llunnd viewing, projection 
IV C amcorders H mm video CBWttiS, and 
compact disc players. 

Anti the molution ha? spread to die husJ 
ness sector as sens of thousands of com 
panics are purchasing expensive high-tech 
video equipment used for employee train 
mg, data storage. m i H video conferencing. 

Join the Future or Be Left Behind 

7bd^- the consumer electronics industry 
repress ms a whopping 126 billion oppor- 
tunity for the new breed of consumer 
ekcininks technician . 

Unlays consumer clean niics revolution 
is creating huge senicing and repair mar- 



kets thal are just starting to boom. 

I fere Ls your chance so become a felly 
qualified professional the way tens of 
thousands have trained with NHJ. 

Totally Integrated 
Hands-On Ihiining 

Since NRI training is built around L !cam 
by doing." right from the start imu con 
duet important experiments «ind rests with 
your professional digital multimeter Sou 
assemble I lx- ittiwlcibfe NUT Disawy I ah 
and perform a complete range of demon- 
strations and experiments in the pnxcxs 



annitthmcm in yuu goes hpwmd pn> 
aiding y r?u Mils equipment jppmpriale to 

thf Ealr^t tfchrmlngy. IS*M nf ±11, *r cilvift 
fhM in iht ItumiiiM graces* yew acquire the 
wry nkilK llut wiLL irudu- vljij a pniftMiDnal 
service iKhnklin un (he job. 
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Inside Ynur TV 

Ihe Heal h Zenith 2 " PP1 TV has all ihe fea- 
tures that allow tuu lo set up focArr jour 
Complete home vkfeo center of the future. 
Hat screen, square- aimers, anti a black 
pintrix io pfoduee dark, rich colors . . . 
atii a powerful remote control center that 
gjv'cs vuu iotal etwTcmand of video and audio 
operating modes. 

NTCI hi? purposely designed yuur train- 
ing around equipment that has the same 
high tech circuitry you'll encounter ui eurrl- 
merrial equipment. That means itiur train- 
ing is real world i reining 



SEND COUPON TODAY 
FOR FREE NRI CATALOG! 



■CMDOU 

MLl 'Du ■ Hill 1 ■’miniunc Education fml^ 

3W? Wtiamim A-rEnur, NW. Utofthnuiaa. DC2&GI* 

Writ gih^ you l(HIMHTDY< 
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H^I HEf.'h ONE THEE 
catalog only 
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The standard 
equipment on a Laser 128 
is optional on most 

computers 



look at the 

Laser 128 Apple- compatible 
computer, and beginning 
with its built-in disk drive and 
128K RAM of memory you start 
to feel that this machine was 
designed with you in mind. The 
Laser 128 is ready-to-run - 
plug it in, insert your program 
and go, Everything is built-in 
for you. 



The Laser 128 
has built-in 
Interfaces for all 
your peripherals, including 
serial and parallel printer 
interfaces, modem and 
mouse interfaces, a game 
port and you can hookup a 



color or monochrome monitor, 
or even a TV to it. Only the 
Laser has this much built-in 
as standard equipment. 



Choose from 
the largest software 
library in the world. The 

Laser 128 runs Apple lie 
and lie software, which 
makes it nice for you 
and your family, 
because children 
can use the same 
programs at home 
that I hey leam on in 
school. The Laser 
128 is a computer for 
the whole family. 



W* W* «i md flops .Vr n 



th £ •- M7 



Pfs expandable, too. 

The Laser 128 includes an 
expansion slot to let the 
computer grow with your 
increasing demands. 



The Laser 128 Is priced 
to keep money in your 
pocket. The Laser is 
about half the 
price of an 
Apple, and i 
even less than 
a comparably 
equipped 
Commodore unit. 

You get a lot of computer 
for a little money. 

Look for the attractive 
Laser packaging at a store 
near you. For more infor- 
mation on the Laser 128 
and the name of - — 1 
your nearest 
dealer, contact 
Video Technology 
Computers, Inc,, 

400 Anthony Trail, 
Northbrook. IL 60062. 
or call (312) 272-6760. 



Wariulactuned by 

VIDEO TECHNOLOGY COMPUTERS, INC. 



MAKING COMPUTERS AFFORDABLE 




AVIATION 



BY FRED MACKE ROOT 



Scorpion Revisited A 




PM Y Scorpion c-andepl 
plane sparked numerous 
low-hale reaction*. 



T HE letters (lew in after 
the Scorpion idea plane 
ap]>oared in tmr August ifi&i ie 
(“Wings. Fur Tomorrow / 
page 70). If you saw that ecti- 
titiin 1 you'll recall that Scorpi- 
on was PM's attempt to come 
up with some definitive ideas 
on what the entry-level air- 
plane of the future will be 
like. Reader res|Hinse 
ranged from ‘The he^t thing 
since sliced bread” t,o re- 
marks like the one reported- 
ly overheard at Kitty Hawk: 
“Stick in bicycles Wilbur, it'll 
never fly." 

I was impressed by the 
thought fulness and the time 
that went into the letters, 
both pro and con. Scorpion 
definitely stirred emotions. 

FredW. Hensel of Butler, 
Pennsylvania, wrote: "Tlw 
collection of talent that you 
had in one place at one time 
was phenomenal/ Bui Lhen 
the pilot and aeronautical en- 
gineer added: "Fly-by- wire? 
Nd-No-No, Never, l have 
seen too many temporary 
blackouts and total failuro.s jn 
computers to over consider 
using soley a fly-by-w ire sys- 
tem to move control surfaces 
on con vent h i nal ai rc raft " 
Fred also questioned the 
twin-engine design, saying 
the single-engine "risk" 
would be acceptable to him 
when balanced against the 
cost of a t win. 

-John Hicks, a retired Air 
F arce pilot, wrote to say that 
ho had boil* and flown two 
BljiI Rutan designs — the 
Quickie and the Long-Esse. “I 
swore I wouldn't build anoth- 
er aircraft, but after seeing 
the PtiiTinAEi Mechanic!! 
Scorpiutp Fd go light to work 
again if the plans were avail- 
able/ 

The man who wrote the 
Scorpion article. Rudd Da- 
visson, thought the article 
had “had the proper effect." 
The Scorpion “got a lot of 
Wurth while people thinking 
about the problems fit hand/ 
And same of lhni*e worth- 
while people were very criti- 



cal of the Scorpion concept, 
Dave Blanton, president of 
javelin Aircraft of Augusta, 
Kansas, “the world's leading 
manufacturer of special air- 
craft fuel systems/ referred 
to Scorpion as a “ p i pe r I ream" 
and counseled PM to "stick in 
sensible concepts." 

Some people felt that the 
way Scorpion was presented 
was misleading, Our very 
own Scorpion design team 
member Hurt Rutan said, "H 
wasn't clear that we were not 
talking about the airplane of 
tomorrow, but the airplane 
of the future." 

Rutan also pointed out a 
feature of the fly-by-wire 
System that we should have 
elaborated on a hit in the fin- 
ished article. In fact, the fly- 
by-wire flight characters ties 
the Scorpion team envi- 
sioned go h long way Inward 
answering a lot of the com- 
ments we received on the 
stability of the design and 
other control quest ions. 



Rutan points nut that 
Scorpion'* fly-by-wire sys- 
tem is an “attitude control” 
rather than a "rate control” 
device. With a conventional 
airplane, you establish a 
bank and then return the 
controls to neutral The air- 
plane will remain in that 
bank until the controls are 
reversed to bring it out of the 
bank. As Rolan sees it. with 
Scorpion s fly-by-wire con- 
trol, the sidestiek will be 
m lived to command, say. n 
2ff bank, and then held in 
that position until the bank is 
completed. 

When the sidestick re- 
turns to a straight -up posi- 
tion, the attitude control will 
command "straight and lev- 
el" and the aircraft will as- 
sume and remain in that atti- 
tude. Rutan sees ibis 
“automatic stabilization” as a 
great safety and design fea- 
ture. It could end one of the 



biggest causes of general avi- 
ation accidents — loss of con- 
trol in the clouds. 

Burt also emphasizes that 
the Scorpion would fly differ- 
ent from conventional air- 
planes. A st uf lent who learns 
to fly in the Scorpion will 
have to have some additional 
training lu be able to transi- 
tion into airplanes with more 
conventional controls. He 
likens it to pilots of tricycle 
landing gear airplanes h Jiv- 
ing to learn bow to fly air- 
planes with tail wheels. But 
he stresses, that the Scorpion 
will he* extremely easy to fly, 
and even easier for an experi- 
enced pilot to transition into. 

Hutan also believes that 
the fly-by-wire controls will 
he as reliable or more reliable 
than the mechanical cuble- 
and-bellerank controls In use 
today. And about cost, he 
says: 44 We can develop n low- 
cost flighL control system 
that has adequate redundan- 
cy, And once you design a 
servo to operate a control 
surface, you ran use Lha[ 
same servo on almost any air- 
plane/ 

Will anything come out of 
Scorpion? We think so. At 
the Very least, to paraphrase 
Rudd Davisson, it got a tut of 
people thinking about air- 
planes. 

Oshkosh Reprise 

Rick Cm well isa IMKXkhotir 
pilot friend who accompanied 
Uib in Aztec N87A out to the 
annual Experimental Air- 
craft Assn. Fly-In Conven- 
tion at Oshkosh* Wisconsin 
—his first visit. 

His comment: “It was fan- 
tastic! t never knew what [ 
wst* missing/ 

When it comes to air- 
planes, there is nothing like 
Oshkosh* This year's event, 
is scheduled from July US to 
August 6. 

For information, write 
Oshkosh *88, EAA Wittman 
Airfield, Oshkosh. WI r>t9r)ti- 
3Q8& 

See you at the Rig QneElH 




People and planet — Oshkosh B7 had them both In spades SOO.OOO 
people snd T5.DO0 pCHns. Planing continues for this year s fly In. 



?! 
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INTRODUCING 
THE ALL'NEW SHAPE OF 
ALL'WHEEL DRIVE. 





mercury topaz 

The engineers who designed the new Mercury Topaz weren't satisfied with conquering 
the wind alone. So they created a car that also conquers the weather; the 1988 Topaz with 
optional all wheel drive. The redesigned shape of the four-door Topaz is more than just a 
work of remarkable style, it contributes to a remarkable sense of driver control. It directs 
the force of rushing wind to help keep the car pressed to the road surface. The result ? 

Improved handling at highway speeds. Topaz has also 
been dramatically reshaped inside to enhance 
driver control L The all-new instrument panel 
puts every analog gauge within your 






field of vision , and every control where your hand expects to find it All to help you keep 
your eyes on the road in front of you. For times when that road is covered with rain, mud, 

The ShapeYouWintTo Be In. snow or ice, the 1988 Topaz offers the all wheel drive option 
MERCURY Just press a switch on the overhead console for a significant increase in 

^ tr3ction (However, this system is not designed for off-road use.) To make 

you feel even more secure, there's our 6year/60,000-miie limited powertrain 
warranty. Certain restrictions and a deductible apply. So ask to see a copy of it at your 
Lincoln -Mercury dealer. For additional information about the new Mercury Topaz, call 
toll-free 1800822-9292 _ 



MaTapwan. UBUMEHEttfu# sarapc^i* 



SCIENCE 



BY TIM COLE 



How To Catch A Neutrino 




ULC Jrvlne s proposer for a device Thai detect! the elusive neutrino: Start 
with one good-sized qusriy and (hen add purified wnier. 



Lmrripty sensitive? to light. A 



N eutrinos an the 
smallest, most elusive 
particles in the universe. 
They are presumed la have 
neither mass nor floe Urinal 
chaise. They’re so weak that 
they ran pass completely 
through the Earth without 
disturbing other particles. 

Massive neutrino pulses 
were recorded at Under- 
ground detectors in Ohio and 
Japan f«l lowing the recent 
£ ibservat it m of Su pemova 
1087A, fueling the theory 
thttt collapsing stars art- a 
prime neutrino source. Un- 
de rstanding neutrino beha- 
vior — in particular whether 
(i r nnt neutrinos might have 
ma **— cm help astronomers 
understand the rate ufinter- 
gn luetic expansion and other 
keys to the cosmos. 

To aid in this study, srien- 
i islsut the University of Cal 
ifnmia, Irvine — led by I Jr, 
Frederick Re in os and Dr. 
Hank Sobol— are proposing 
the world's largest neutrino 
detector. Or. Reme&codixco- 
veretl the neutrino In 1B56 
and has played an active rob? 
in neutrinu detection — which 
is focused currently at the 
urn lergrou in i 1 rvi ne-M i chi- 
ga £i- B rook haven neuft rino 

detector located near Cleve- 
land, Ohio, Heines and his 
colleagues now visualize a 
neut rino detector much larg- 
er than the I MR version. 

Their plan calls for a detec- 
tor located In u grave] pit or 
quarry JIlOGsq. ft, and SJOft. 
deep, It would have JfKHh 
limes the sensing area of the 
I MR unit. 01 her neutrino de- 
tectors are buried deep with- 
in the Earth to shield them 
from cosmic ray* and other 
stray particles. The less cost- 
ly Irvine detector would be 
positioned on the surface, 
and would use the Earth as 
shielding, allowing scientists 
Iti observe only those neutri- 
nos that emanate from the 
opposite side of the world. 

The Irvine detector would 
be filled with purified water 
and the top would be covered 



With upnqile black plastic to 
keep out light. A neutrino 
from some asimphysical 
source lib* an exploding star 
would, pass through the 
Earth's interior, where it 
would interact to produce a 
r.M I i at ion -emitting mtu in . 

r rbe muon would traverse the 
detector „ where it would tie 
sensed by Layers of dmvn- 
WTirfUfat' i ng phut i >mult tpll or 
lubes, or PMTs isee illust ra- 
ti md A PMT, Like a photog- 
rapher's lightmeter, is ex- 



neutr inn ^rleri v vf\ phot on 

would hit the surface of the 
PMT, which would then emit 
an accelerating string of elec- 
trons. Scientists would mea- 
sure the resulting electron 
pid.se to get a residing on neu- 
trino number and intensity. 
IhC. Irvine researchers are 
trying l n locate a suit able site 
for the $lfi million detector 
-Hnexi>eruslve for a project 
that may one day unlock the 
secret of the universe. 



A Quasar — 

By Computer 

U.U. Irvine physicists will 
rely on empirical observation 
to reveal the universe at 
work. Conversely, Cornell 
pmfes&ors St unit Shapiro 
and Saul Teukolsky have de- 
veloped a computer simula- 
tion to give scientists si 
glimpse at one of the- most in- 
triguing phenomena in space 
—the creation of a quasar. 

Shapiro and T eukt ilsky 
have used an IBM $000-400 
mainframe computer and a 
Cray XMPln prof luce a mov- 
ie of still - clusters col lapsing 
into a black hole. These cos- 
mic itiaw'^ devour gas. dust, 
light and whole slurs— 
squeezing the mailer into 
b ri Hi lint incandescence, 
ft irtning 1 he b ri ghtest t ibject s 
in the universe, before disap- 
pearing from view, 

In a project sponsored by 
the National Science Foun- 
dutiun, Shapiro and Tcu- 
kolaky created a computer 
model involving Ifiti billion 
separate calculations based 
on Einstein's Theory of Gen- 
eral Relativity. 

M Wo really don't under- 
stand hnw the cent ral engine 
of a quasar— the black hole 
—forms From ordinary mat- 
ter, 1 ' Shiiptru says. J, But our 
miKlel shows that a dense ga- 
lactic nucleus, composed of a 
multitude of neutron stars, 
could became Lni^uhlf ;ihd 
undergo gravitational col- 
lapse tn farm a supermans* ve 
black bole." 

The Cornell black hah* 
movie shows star clusters ac- 
celerating at the speed of 
light and forming a coherent 
ling. Light rays are trapped 
forever in the ring and the 
quasar is bom. 

The Sh u ] * i ro.'Teu kolsky 

model also illustrates huw a 
black hole affects time* the 
gravity field around it and 
the orbit of nearby stars. 

"Our calculations ofTer r 
|HJS.sihle glimpse Into one f if 
t he mu hs L fuse i nut i n g \ m Kef+.ms- 
es in the uni verse/' W 




tn frames I and I of the Cornell ilmuEatlon. sure lustera accelerate to the 
ipeed of light and rtart ro cdlapie A coherent ring qf light results |1J. 
Finally, an aF^qraumlng black hole is formed at the center |4f. 



2* 
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BEAT INFLATION! 

■/ Cash in on the 

huge demand for 
j small engine repair. 

Work part time, full time 
"j$, right at home- we help you 
0 every step of the way. 



In just » shorl limf + iou crni be rewii lo 
join fine I if tht 1 ffiMtfvi growing Ifldnfrtei 
in America ... k itn iiiriuMrv when 1 ^LtiilJ- 
rivfl im-il art 1 makifit! froth S25JMJ Id 
BJO.fiO per hour... anil thnlS junt fur 
lalKrt, Paiiji l rnulucH and utcnrtwiH add 
run mure Id the profits 




IItcdukc Ih? small t-nginr indu^tn hjv 
|£lrOi n m» Hiun kli, iin jrulc ^hnrJugu of 
L| li-lj I i Hi ud Small Engine Mfhvi^nal^vi^ 
thrijuj’htiul Thccnlinlry. In Tad, It's iml un- 
niiUEd for a cm all i-nginr man In be 

three to four weeks khind in Ihe sum mu r 
xiikifl ai It as! a urrk behind in Ihe winltT. 
When you vr kw many unuil tnijinrs are 
In u^f trtdnii it + s easy lo undfnrand whj 
^uiiliFifd men nimvnand mth Huh prki 1 * 
— a* nnn'li us $M,f5 for u simple tunc-up 
tlial lakH It 1 ^ lhaii an hour! 



65-milllon small engines 
are in service todayl 

Th:t[‘s right — there are over ciijly-five 
million 2^ycle and 4-cycle small endues 
in service aeros! the U.5.A. That’s the 
ttfTicia] count from the Engine Service 
Assn. , and new engines are being built at 
a rale of one- million per month! With 
fully accredited and approved 
Rdey-fieEsow training, you can soon 
have i he skill and knowledge to make lop 
money servicing these engines. Home* 
owners and businessmen will seek you 
oul and pay you well 10 service and rt- 
piiit ihetr lawnmowers h tillers, edgers, 
power rakes, garden traders, chain 
law'*,, mini-hike*, go-carts. snowmo- 
biles. generators* snowblowers, paint 




No experience necessary. 



You don't need to be a ! bom mechanic ' 
or have prior experience If you can read, 
you can master Ihi* profitable trade Tight 
a! home, in \ our spares i me. without rrvisfr- 
mg a single paycheck. Lessons are fully 
dluiiirated— so cleat you can't go wrung. 



You receive trade secrets 
and business plans. 

We guide you every sic# of the way* 
including tested and proven instructions 
on how to gel business, whas to charge, 
how to get free advertising, where to get 
supplies wholesale. .. ;dl the “tricks of 
the tmdr" . . ail the inside facts you need 
to assure success righ t from I he start. 



Incriattd Income 

Tvc hpd ahutfi ^ 
year* iiprrrfiirt 
ftpaittn# small ffl- 
gitt&i ... but rr« 

PflJFl WfFt pj|/y 

minor hflfi/ t 
started fhr Fairy- 
Bilmw Count.' WLtrH.Slrick 

GimpPed. Galitomii 

With our famous 'learn-by-doing' train- 
ing method* you get practical ' hands-on ' 
experience with specialized tools and 
equipment that you'll receive with your 
training phis a brand-new 4 HP engine - 
(tU yours tu keep * 

SEND FOR FREE FACTS! 

You risk nothing fry u ccepting Ms 
offer jo find oui how Foley-Bthaw 
training can give you the ifdUs you need 
to inc rcase your income in a hJgh*profrt l 
recession-proof business of y Our own. 

JuM fill In and mail coupon below (or 
send postcard t to receit-t full information 
and detail* by return mail. DO fT TODAY f 



You get all this Professional equipment with your 

course, PUIS 4 H.P. Engine ALL YOURS TO 

KEEP..., All aINO EXTRA COST. 



Send TODAY 
for this 
fact-filled 



# 



FOLEY-BELSAW INSTITUTE 

*3?T Equili bli Rfl . Dipt h SJ4B 
KUitlt Elff. Ha #HM 





FREE 





Ttlli Hour you q u- cbi r 
Iflin It tU ypur fiwn Odit 
in i prar 'JDle 5pirenflw 
Ur fullliriE SbSir.fE e pr 
your a mrt PtUScnnpiFlp 



There is III OBLIGATION end 
NO SALESMAN WII Cel- ever! 



FOLEY-BELSAW INSTITUTE 

6-i m uuiuhi rtd . d* p i 5ii4d 
RiAUi City, If# $4129 

□ YES, n inasc send me the FHtE Iwcklel lhal 1 
g.ves full details rtoirt srjnsog my o*n tKJsmesL a 
S null Engine RcfSiir l uPdersland Lti«rc Li m Dblifa?ion 
inn rhai no salesman will call 



yirTTHF 



Haim 
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BY JOE SKORUPA 



Water Trials For Jeep Cherokee 



T HERE are a number of 
ways to test a 4x4 spurt/ 
utility vehicle. Bumpy roads 
and muddy ruU. Radar 
g^ins and handling courses. 
Hem’s a tougher teat* 
Ikmt duty - 

1 recently plunged a 198^ 
Jeep Cherokee Chief, with a 
4. ft- liter* 6-cylinder engine 
into the rale of long-term tow 
vehicle for a Sea Ray Fa- 
changa 22. Fully loader! with 
nearly 3500 pounds of boat 
and trailer, I drove hundreds 
of miles and launched at a 
number of steep and tricky 
boat ramps. 

I drove rains lick roads and 
jockeyed for position on high- 
speed highways. Amt, not 
least importantly, 1 backed 
into obstacle-strewn drive- 
ways and parked in extreme- 
ly tight quarters. 

Have to admit 1 hurl some 
dun lit* about the 6-cylinder 



Vt Cherokee 
Chief ready for boat 

Cherokee V ability tu handle 

a $3O;0OO boat in some of the 
situations I placet! it. My 
doubts proved groundless. 

The Cherokee's electron!- 
rally furl -i njected power- 
plant cranks out 177 horses 
and 224 ft. -tbs. of torque. 
This gives it steady accelera- 
tion up hills and mom than 
enough punch to merge 
smnot h ly into h Igh-speed 



loaded. 

Harnessing the Chero- 
kee’s horses is a 4-&|>eed 
automatic traits minion with 
an optional "Selec-Trac" full- 
time 4wd system, On one 
lung-drive in a teeming rain- 
storm, the full-time 4wd 
gave an added sense of sure- 
footed ness while lowing the 
big boat. 

On days when my C’hero- 



kc" 1 wasn’t proving itself to 
I 'v a dependable work home, 
it whs strut Ling around as a 
In a- 1 ' umiiig sport vehicle. 
Then- art 1 too many power 
and comfort feature* to list 
here, hut their mm com* 
prised a vehicle of surpris- 
ing j lower and grace. 

1 K-or the course of 15,000 
hard miles, not all of which t 
drove,, the Cherokee was 
iv-ak forborne minor servic- 
ini: 1. hi vers aide door lock 
and passenger side window' 
i e i u led to gel stuck, and en- 
gine idle wan a bit rough, I 
had a dunce tn drive it after 
servicing and found no lin- 
gering problems. 

With Ehlft-on-th e-fly 4wd, 
71 cu. ft of cargo apace and 
room for five adults, the 
$15,000 Cherokee Chief as a 
versatile 4x4 that lakes well 
to water, or at least to get- 
ting your bail! and gear there. 



Fishing Reel With Built-In Byte 



Full-Squeeze Snow Cruising 

Spore \» a luxury. Its out- thing to push yuur snowmobile fati 
itque&ze arrow* an open flc-ltl or grotmied trail, it's another to 
do it with your m&in tfqueezt?. Few snowmobiles can comfort- 
ably do both. Ski-1 Joq'b new Escajxide can. This deluxe speed- 
ster is built Its handle a second passenger, and that'* only ihe 
beginning nf it* dream-machine features. 

Thu Escapade ha* heated handlebars, full incrementation, 
Heatflnw cab and electric start. It* suspension system 
— progressive independent front am 1 long-travel rear — is de- 
signed to distribute the shock Used down the stable kmgitudi* 
nal axis rather than across the narrow width of the sled. 

Steering ha* also been redesigned for comfort and safety, 
Ski*I>on ha* separated the sprlng/shuck unit from the steer- 
ing Linkage, The resuLl is a steering system less vulnerable to 
extreme vertical deflect inn. 

The Escapade has a 49G-ce fc oil-injected engine and a price to 
match its cruiser luxury — $4749. W 



functions arc done automati- 
cally and activated by hand- 
held remote control. 

The reefs features are un- 
canny. When the sinker 
reaches bottom, the reel 
stops and wind* back to the 
i le*i red d ept h. J iggi ng eye le* 
are simply a matter of pro- 
gramming and are automati- 
cally repealed, 

A depth memory ensure*, 
that after a fish i* pulled in. 
the computer will return new 
bait to the same *pol- And, 
the motor changes speeds ac- 
cording la the pulling power 
of the fish to create positive 
drag at all times. 

The Iffiya Epoch WOO 
weighs 13.2 pounds, holds 
1000 yard* of line, hoists 105 
pound* and operates from a 
12- volt DC power pack or t he 
boat battery - Cost for this fu* 
Lure shock reel is $1700. 

What wit! we see at the 
noxi APTMA show? Proba- 
bly R tibo- Bait o r fish-s.eek ing 
torpedoes, Tf Captain A hah 
were alive today, Moby Dick 
wouldn't stand a chance. 



Ski Doo jnow speeder nas pow 
cf la do I-up cruising Jn c om fori 



You begin tu pity puur, de- 
fenseless fish a* you walk 
through the American Fish- 
ing Tackle Manufacturers 
Assn. (AFTMA) show, which 
l did recently In Atlanta. 
Lets face iL a they're out- 
gunned. The chow featured 
mile* of assies of the must ad- 
vanced H*hing g«iron the mar- 
ket, some of whic h st-c-me-d 
right nut of "Star War*. 11 

Consider the Miya Epoch 
1 00f I computi'r-cnn trolled 

fishing reel with motorized 
crank, for example, which 
can he used for trolling, jig* 
gl Mg and bottom fifth ing. All 



Fishing by remote control tfrilft 

compLitierfczcd. power red. 
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WORKBENCH BASICS 




Preventative Protection 

P OWER irtota* both por- 
table mill ^uaiunmy, an- 
Incii^pent^hk* in liday^ 
wuricHhopw. However, usin^ 

(mwer tool* civau* ci-ruin 
health primarily to 

your eyi-s, lunps anil tufts 
t hac m*ry ilu-it^yfvuiwlfer 
should know about Eortu- 
nati]y k pmleetiuji fnmi wi Mul- 
l-hip fsrtyettilps. Ktwduat 
■.'luilcls joh] {icrnamin^ mult-rtf 
bi easy find mespt- naive. 

Vaj^it any widl-tfWkrd 
hardware *u>w |o find all the 
protection you'll need- Far 
eys a jimioctii'jn, there an? 

and face shields. 

Gnjipdc** have a pliable rub- 
ber frame, plastic lens and an 
e!uHt ic sirup Unit hub la them 
-h M ildly over your eve>, The 
frami* unr perfuiateil with 
ven(iklbi>o holes Uj i k-ler fu#r- 
jnnE. A frwv shield has u flip- 
dni.cn panel that Is filled man 
adjustable betid hunch Knee 
s hi Hi Is are comfortable tu 
wear since isri pail touches 



face mid covers ymir ncise 
and mouth Uust mas to are 
uvuilsibh- in various styles, 
including i.lispnsifch]e l_v|;m i s 
and those that aceejit rt- 
placcvueiit fillers. Keep in 
mi mi thm these musks arc 
deNiimed to ham|Je woi irl rlust 
i inf y j They will nof filler mit 
harmful vapors or fume* In 
such c jlwh. y< m must wear a 
cart ri < I ge-t y pc itwj 11 ran ir. 

( Respirators will tw din- 
eusstnl in un upcoming 
H Workbench Jiusies . " J 

liar pnitiH'-tien is also im 
piutant in the workshop. The 

Ewe basic I y pes ara ihe eur- 

muff Htyk? and soft -rubber 
ear pities. lioth styles ary rf- 

ftTlive in rcdm-dig harmful 

muses, but the earmiiff style 
is ™ier tu slip on ami off. ms 
necessary. 

Remember, i Hvminp ey e, 
I unhand ear prut i.-rl ion is not 
p?uenJ rmuigh, Vmi imisE uw 
them every time you work in 
the simp. PM 



Sanding dijst can Jrrllatc your eyes and respiratory System. Protect 
yourself by Marine eye goggles and a paper dust mask 

V our face hu E. h Ug t he £ hut CM n j m i at e y cmr ri^j n - 

fact* , they pn>vi.di B Kiel ter ratory system. This dost cun 

dust prutectioiL In- filtered out with a dust 

X early all wood working mask. Essentially ji paper fil- 

| KiWer t ools pn K.I uee fiiit-dunt ter, the dust mask hug.syi.mr 



fhe two moil common types of dust rnajfcs 
include trie disposable kind jtert| and the 
Type that accepts fepfatcmwf Filters plghtj. 



Heft are two Types of disposable dust masks. Eye protection el thee gogg les or face shiePd, 

On the left, is a thin, cheap mnder. Thicker. is extremely important to block flying spJm- 
better mask [right] ton two head straps- ten and chips, when using a table uw. 



Two common types of eye goggles: Goggles 
on right have a broader frame Thai offers 
more perforations for better ventFiabon. 



Face shleJd provider protection for eyei and 
entire face. Prank shield flipi up and down 
easily. Head band adjust* for exact fit, 



Comfort, ibfe earmuff style protection quiets 
the piercing scream of a router. Watt that 
eye goggles are aJso necessary. 



BY ROSARIO CAPOTOSTO 
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CAS CLINIC 



BY MOST SCHULTZ 



W HY iamy 1986 Chevro- 
let Celebrity's Vti en- 
gine su hsinl tu star! in the 
morning and also after being 
parked for I hour or longer 
during the rest of the day? 
Service managers at two 
dealerships give the engine 
high marks. There are no 
trouble codes stored in the 
computer, and the ignition, 
electrical and fuel systems 
have gotten A+ ratings. Isis 
ta-ue that this in normal for an 
engi ne wit h m u It sport file t in ■ 
jection? 

fOHN > 1 . RCMIKKK 
TROlf, PA 

/ don 'f. iuy that, John. If this 
were normal , all engines with 
multiport fuel injection 
iMPFT it'ouid be hard tv 
start , which is not the case. 
Then? are four MPFI related 
components I wpuld look at 
One of them could be the 
cause of your hard-starting 
condition. They are; prob- 
lems in the fuel pump electric 
cal circuit, a bad fuel pump 
check vah e, a faulty f ltd pres - 
sure regulator, and a fuel in- 
jector that's not dosing when 
the ignition is tu rued off. The 



Triple 

last three of these components 
can allow' pressure imide the 
fuel system to bleed off when 
the car is shut dawn for a pe- 
riod of time. 

If the fuel pump isn't get- 
ting juice from the normal 
source, once the engine has 
cranked long enough to build 
oil pressure, a second set of 
contacts tn the id lot -tight 
sender will supply the pump , 
and get the car running. This 
extra circuit is in tended to get 
you home in the event of a fail- 
ure in the fuel pump circuit. 
Have someone turn on the 
key, without cranking the en- 
gine. while you listen near the 
fuel tank. You should hear 
the fuel pump whine immedi- 
ately. 

A fuel injector that's stay- 
ing open when the ignition is 
turned off allows gas to flow 
into the cylinder r which 
causes flooding. Cmnk the 
engine* warm) a bit, but don't 
let it start. Then, remove the 
spa rkpl ugs . If the tip of u pi ug 
is sa tu rated , the i njector sen r* 
ing that cylinder is sticking. 
You'll have to replace the in- 
jector Injectors may not leak 
enough to wet the plugs, so 



Threat 

you might need to remove an 
in jectar and lacdt for seepage. 

The job of the fuel pump 
cheek mh* r which is inside 
the fuel tank . is to preven t gas 
from draining out of the fuel 
pump when the engine is off. 
If the value is bad and gas 
drains back r r j to the tanh^ it 
takes much longer for fuel 
pressure to build up when you 
start the engine. Test the 
check value by connecting a 
fuel pressure gauge to the 
pressure gauge fitting on the 
fuel rail . The fuel mil is the 
pipe around the engine that 
delivers gas to fuel injectors. 
When the ignition switch is 
turned on r pressure should 
rise to between 234 and 325 
! kilopascals f 24 to 47 psih 
When pressure reaches this 
level turn off the ignition 
switch and keep the fuel pres- 
sure gauge connected for 15 
minutes. If pressure drops 
significantly during this pe- 
riod (and the injectors are 
okay), ft confirms a faulty 
chet'k valve or pressure regu - 
la lor. To replace the check 
ialoe. the fuel tank has to be 
removed from the car and the 
fuel sending assembly taken 
out of the tank. 

To ftmi out if the fuel pres- 
sure regulator is shot, turn on 
the ignition. When the gauge 
shows pressure at its peak, 
pinch the hose extending 
from the fuel press u re regula ■ 
tor to the fuel tank to close it. 
This is the fuel -return hose. If 
pressure recorded on the. 
gauge drops, if means the di- 
aphragm in (he fuel pressure 
■ regulator u damaged 

Time For A 
Respite 

I'd like to borrow apace in 
your column tn suggest that 
sometimes the reason for car 
trouble can be both simple 
and complex at the same 
time. 

After thousands of miles, 
my splendidly operating 1$82 
Capri 3, 3-liter engine 
equipped with a I -barrel Hol- 
ley carburetor occasionally 



began [tiling rough , dying 
and shooting black smoke 
from the exhaust. 

No big deal, I said to my- 
self. Surely, J'm dealing with 
an Dverrich condition, and 
that's easy enough to square 
away. My diagnosis was cor- 
rect, but my supposition was 
all wet. I spent months look- 
ing for the reason, replacing 
half a dozen parts in the pro- 
cess. I was about to pop fora 
new carburetor, but decided 
to pull the needle valve one 
mure time. I had replaced it 
early in my search. 

The needle valve in this 
carburetor is held inside m re- 
tainer. I'd noticed this the 
first time 1 changed the part, 
but this time I went further, 
You can't examine the valve 
seat unless you remove the 
reiainer, w hich 1 proceeded 
to do. What I found was a 
small sliver of a plastic-type 
material. I'm not 100 percent 
certain, but I think that stiv- 
er would from time to time 
hold the needle valve open 
and cause the engine to flood. 

Where did it come from? 
Best I can tell, from the 
fuel filter that's screwed Into 
the carburetor inlet. Ford 
put a fillet of cement around 
the filter to seal it. My guess 
is that some of this cement 
fell off and worked its way 
into the needle valve retain- 
er. The engine runs as per- 
fect as ever since I cleaner! 
the retainer. What do you 
think about that? 

HERB SCHNEIDER 
WESTERN SPRINGS. II. 

Fascinating. Thanks for this 
helpful info, Herb. 

Whine Country 

A whine frum the aJlernatur 
of my H*84 Huiek Park Ave- 
nue when the headlamps are 
on is quite audible and very 
annoying. The electric sys- 
tem ba* been given a clean 
bdl of health by a Ruick me- 
chanic who informs me that 
this whine is common to 
(Plraxt' titnt tu page A$) 



True Grit 

' 'While changing i he oil li her on my 
car the other day. the filter wrench 
Kept slipping and wouldn't lake 
hold, making it impossible lo re- 
move the filter. ' writes Joe Femi- 
cola of Levittown. New York. So what did Joe do? Just this—" I 
folded a strip of sandpaper in half and wrapped it around the 
filler so there was grit against the filter and gnl lacing up he 
says. 1 then placed the wrench around the grit side facing up. 
tightened the wrench and turned it. What holding power! The 
filter came off easily ' 

, Don't tell me Yankee ingenuity is tread Out method 

of last resort for 
removing stuck 
filters was to 
hammer a 
screwdriver 
sideways 
through the 
can, but now 
we ll use Joe s 
more elegant 
method. 
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[ Out of the wood 
comes the 
perfect smoothness 



of the world's first 
barrel-blended 

12 year-old 
Canadian whisky. 
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Tb stop wasting energy press here. 




Only the Hunter Programmable Thermostat has a feature that'll help you manage your heating costs 
every day of the month. It's called an Energy Monitor 

At the touch of a button, it displays the amount of time your furnace has run today, yesterday, this 
week and last week. So you can start controlling your energy usage immediately and save up to 35% on your 

i heating and cooling bills. 

In fact, our thermostat saves 
so much, so quickly, it pays for itself 
injust a few months in most homes. 

And installing one takes only a 
screwdriver and about 30 minutes. 
For a free brochure about 
America’s best selling electronic 
programmable thermostat write 
us at 2500 Frisco Ave, . Dept. PM. 

I — ■ EQ Box 14775, Memphis, TTf 381 14. 

*“ ■ Qr cal] (901) 745-9222 foryour 

nearest Hunter retailer 

Needless to say, you won't be 
wasting your energy, 



Hunter Ffcn Company* Building The Best For Over 100 Yfe vs. 

Ceiling tons ■ -v Ccfislicne-r- * ugrilmct ■ Dervjmitifiyra * H.jrr - J 



Thermostats 



drive a Park Avenue having an 80-amp 
alternator to satisfy yourself that the 
noise level of the higher on tpu t alternator 
is acceptable. 

However, you mn ^ to reduce the 
noise l etc l by fiddling with the bracket 
setup. For example, place rubber wash ■ 
ers under the bolt m to see if they soften the 
noise. Or wrap insulation around the 
brackets , Or both. 

Remains To Be Seen 

1 h'dw une of the flr^l ■ prejs him I 
Kuril Tuimjs miwlelw. Except far one 
problem— a \mt\ thump when driven 
normally £ivi?r rough roads — thi* car is 
ifiiitf- Fiatlsfectory. Thr coil springs have 
brim roplacrfl with differ units, hntl it 
hasn't helped. Other Taurus owners 
I’ve spake rs to complain of the same 
thing, indicating a common condition 
that you may have an answer for at your 
fingertips. Dm you? 

m san torpvl klein 
pjtts a no ;h, pa 

We 7/ nee T here a re th rre TSBs that offer 
a possible solution for the kind of noise 
you describe: 

■ TSfi f$6-l44i recommends a step-by- 
step procedure far petting rid of front a ttd 
rear suspension noise. It suggests exam - 
ming certain parts, checking struts, a ml 
f rfrrMr t n itj ( i r jh rtJ 0 } 




CAR CLINIC 

^(7awNi , Nif 1 r/ Ihuit putfe J 

Old * mobile 307-cti.dji. engines. Has 

a solution been suggested by either 
Hu irk or Oldsmobjjfi? 

mVOL PDLC ZYNSKI 
MILWAUKEE. W1 



A technical sermce bulletin has 

not been issued by Bu irk or Olds to deal 
ivith alternator whine although, as the 
mechanic sny^, it is a recognized condi ■ 
turn with the standard 60-amp alterna- 
tor used with the 307 engine 
/ row 7 recommend that you replace a 
good f albeit noisy) alternator until you 



CAR 



TIP 



Cool Cure 

Suppose an automatic Iransmissfon is inadvertently 
overfilled To prevent the foaming and slipping that 
excess fluid can cause, you have to dram it. right ? 
there's no dram plug in the transmission pan 
unscrewing transmission pan bolts is lime-con- 
njmmg and gets pretty messy as fluid slobbery down all over your arm 
However, if she vehicle has a transmission oil cooler. you don't have 10 do the 

job Ibis way. Insleari. unscrew Sift fow- 
artrans fluid coder line at the radiator, 
attach a length of lueMme or vacuum 
hose to it and aim the olher end into a 
clean container Start the 
\ ) engine, count off edacity 3 

seconds and lurn off the en- 
gine Reconnect the line 
and check the transmission 
dipstick. II too much lluid 
has been pumped oul. sim- 
ply add the quantity neces- 
sary from the dean contain- 
er to bnng the level back to 
-ftADiAFOfl normal 
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ALL NEW 
FOR 1988 



We’re proud to introduce you to the 
latest member of Classic Roadsters, Ltd,, 
the Duke SS-400. Along with an all 
new car comes all of the latest technology' 
and engineering that makes these kits 
so exciting and easy to build, practical 
to own and fun to drive. 



Own Your 
Dream Car! 

For a lot less than you would think. 

Classic Roadsters, Lid. has recreated the world’s 
greatest classic automobiles. These easy 'to 
assemble kits require no welding, fibergtassing, 
or painting. They assemble onro GM or Ford 
drivetrains with excellent fit and finish. For 
more information, give us a call- For color 
brochures and price lists send in the coupon. 

For details, call toll-free 

1 - 800 - 437-4342 

OUTSIDE US- ASK FOR EXT, I IS 



I Please sand me complete detatk on the Classic l W0 
I Ciyf lection. Enclosed is $3 r lam nwst interested in: 

' □ Easy^O'iissemNe Kit □ Factory- Built Amo 

| Name 

. Acfcfrpap 

I Gfy State Zip 



jf^ip Phtme ( 
Evening Phone ( 



iCdfuptm muiir tv ampined m pfrvtss mfiymurrmn mjur *t) 



L a 






Classic Roari^ccvLtd 

1(17 MAPN AVENUE, FASOO. Nt> M103 




CAR CLINIC 

fCuTitinuni fruttt jHijjd' Alt 

installing insulating &lm#x on the top 
foils of spnnga. 

M TSB 88 - 7-5 concerns eliminating a 
"squeakSgrunC from the front andlor 
rear suspension stabilizer bar insula- 
tor*, 

m TSB 86 - 31-9 recommends installing 
an insulator betU'eensheetmetul and the 
parking brake adjuster bracket to stop a 
rattle. 

In De Clutch 

Wtial could cauwD 1987 Pontiac ltKXlto 
&U11 when I he dutch disengaged 
while the Car is in motion'/ 

K IXH rfiMSS 
WALWORTH, NY 

A couple of things. Right off, Fd check 
the idle speed control (ISC). Next time 
you're driving along r disengage the 
dutch hat feed the engine rr little gas as 
ytiu do. If the engine doesn't stall , have 
the ISC adjusted. 

But tf the engine stalls anyway, then I 
suspect you're shorting something out os 
yv u re using the dutch pedal. It could he 
the clutch switch . 

It could alsti he that a win* harness 
near the clutch fiedat assembly has been 
rubbing against the dutch linkage, bar- 



ring wires carrying current needed for 
ignition— wires that are shorting when- 
ever they come in contact with the clutch 
linkage. If shorting out is the problem, 
wrapping the wires with insulating tape 
and moving the harness away from the 
linkage will stop this. 

Olds Obscurata 

Fm trying to restore a LPtid Olds mobile 
9H, which includes overhauling the en- 
gine. Pve been caught short by not hav- 
ing a shop manual. 1 would be forever in 
your debt if you could find one for me, 

JIM REED 
FAYETTEVILLE, NC 

Yon re in luck. Jim . I got in touch with 
my friends at Lansing Lithographers, in 
Michigan. Thin is thecampany that does 
manual production forOldsmabile* The 
chassis manual for the 1960 Olds just 
happens to hi 9 the oldest one on the com- 
pany's shelve*. You can get your hands 
on this •it'arte kwh by sending your 
mme r address o nd $10 .50 to the cvmpa - 
ny at P.Q, Box 26 1 28, Lansing. MI 
48909. H* 



[«) YOU HAVE A CAR PROBLEM? 

Jn/tf (trt£ Af-'trf ii&tmf it Sf'iuf iftmt' yjtnrftMtf ft* ifa 
Cijr Cfi#rt\ Puputar .S/nitfwVr*, „-*/j Wf U.lrfjfSt., 
A 'nr JlmC, A 7 ' tup fit. IVAitf Mtrn* mk/un A* 

ittiJtri'r'rrrt ittffii'xtwiitjf, p nrfrifWNJi ffalf tirr 
trtfrw.ft ny// fa dm'ttKffd f/f ifa rttlftmtt. 



SERVICE TIPS 

» If you haven't found out why your 1 987 
Ford, Mercury Of Lincoln car or Ford van 
Or light (ruck with oleclromc luijl infection 
has an Incessant rough idle, look to the 
wire terminals plugged into the hardshell 
connectors of the fuel Injectors TSB 87 
13*5 explains that il each wire can't with- 
stand a wiggle or two without parting com- 
pany from the connector, the fuel mjectqr 
wire harness should be replaced With one 
of different design. 

■ Before having me 440 -T 4 automatic 
iransaide in your GM car tom apart, be- 
cause the transmission isn't upshrfting at 
all Or is shitting erratically work on the 
governor assembly, tf H'a leaking, replace 
it. if rt's okay, clean n wllh solvent, put the 
governor cover back on the iransaxie, 
start the engine,, move Ihe shift selector to 
pflrvs and let the engine run for 20 sec- 
onds. Then, reinstall assembly. This 
shoufcd purge the trensaxle ol particles of 
imprest that may be lodged in the governor 
pressure channels where they're causing 
(he trouble. Imprex is a ptaslic material 
used to help seal teaks In the transaxlo 
case caused by casting porosrty. 

■ Does Uhe 2 . 6 -liter engme of your 1 984 - 
97 Caravan, Voyager or Mini Ram Van 
have less power in coad weather than in 
warm? Look inside the air dearer box. If 
the waifs of Ihe box, the inter element and/ 
or induction hoses are coated with con- 
densation or loo. have a cold weaiher 
driveability kJl (part No 4419436 ) In- 
stalled. Details in Chryetsr TSB X 8 - 05 - 87 . 



WARN WINCHES. FOR ANY 
STRETCH OF THE IMAGINATION. 
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Start your own money making business ! 



Hundreds of Foley-Belsaw trained men 
have succeeded in this lascmating 
and highly profitable field . , 



There is NO OBLIGATION and NO SALESMAN Will Cali— ever ! 



0 an hour- 



even while leerning I 



Train FAST 
at home l 



Get into this booming high-profit business that's 
Easy to learn — Easy to do— Easy on You! 



fiwrtf Feirbrothfr—Davr'i tjtcktmitk Strvkr 



bL l turned my u^n buBnncai, spare 
Time. wven month v rvflcr I enrolled and 
made b prohi oF S3 29 for Ihc first week/’ 
JJ. A. Deberry SJjrteitin, Culora do 



M No mure luind. muky work for me. 
Now l ha^e my own busmen and wiih 
hardly any effort ! iveri*^ ejounui S3Q 
ji diy Think* for my new *tan iti hfe '' 
Sam Ha! ktr Frith ard Alabama 



...YOU Can Do It Tool 
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RUSH 

FOR THIS 

FREE 

BOOKLET! 

r*l4* np* row quickly 
tiJifthOCftyQui awn [iGb 5 
in « pradriabU jpg-'ii 
C-r Fill HlTTli by-I^HHEE □< 
yau? cwn PLUS nwipioiQ 

CTilHi QfE 

NO RISk 
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JJYBELSAW fNSlTTUTE 
*3&1 f quklAhit Hi., Dipl. ■ 

H4nui City, Ha. S11?ff 

VfS. please send me the fRET Nmld lhal 
Dives lull deliii* about alansig my nm Iwsinrcs m 
Lodomithmi ■ unumiard iticre is no nNiQ.ihQn 
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THIS PHO KEY 
MACHINE IS » 
YOURS TO KEEP! 4 * 
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Find mil til a tout tt! Sand for free Facti TODAYI 

Just fill in mid mnil coupon hdo* i or £>i/oil 

wmf postcard* to rtftlv# full informiLboti ftlf&H 
and detail* h> rnurn miiL DO IT TODAYS COUPON! 



folevbels.au institute 

fi3ui Equitable Rd . Drpi 11321 
KiruiCih Wa HlZO 



ALL SPECIAL TOOLS 



AND EQUIPMENT INCLUDED! 



Haver before have money- making op pcM uni Hite baan to 
great for qualifLad LocksmiEhs Now lucrative regular 
loc k and fe«y buj.l-n**i hM multi-pi lad a Ihouaandf-ald n 
millions seek mart prottcllon agalnit iDomjng crime. 
Yit there 1 * only one Lotlumith far a vary 17.0M paopiat 

Start Co Meeting CASH PROFITS Ri*M Avty 

You're in busineEs' ready to earn S10 10 DO an hot>r g 
Few days tiler you beg in Fnloy-Belsaw's ihculcut leaning 
Tak& advaniage oi todays unpnecedemed opponunities ,n 
iDcksmilh-ng lot year - roimd E^TRA INCOME in spaffl lime 
— gr fullliiwg in p high-profit bus »ne&5 fll yfl-ur Own Hundreds 
WG'ue trained hayp dorm it. can YOU 1 AJ3 tools plus profes- 
sional Kiy Maehihfl given you with comse Th&oe plus prac- 
tice materials a-nd « qLipmant plus SimplO. iMuSlrflted less^ru, 
plg-aeiperl g-upervjBion plus business budding guidance Will 
enaur^ yflu lire keep the MONEY COMING IN! Ideal Tor m 3- 
ii reman i — good yobs, loa 
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ADVANCED LaekSrtlLlhfng! 
HOW Id change ccmbinaligFi-i, I in ■ 
•lall pnrl 4 #rv|p* Slta. ViUll and 
Bank SaPa-Depcilt Bci tpek*. 
you'll find it laKJnatlne and high- 
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ELECTRONICS 



BY STEPHEN A. BOOTH 



Some Current Trends 




on any rSM-compatible computer. 



W H AT Murk. Twain said 
about weather still 
bolds true: There's still noth- 
ing you can do about it no 
matter how much you talk 
about it. But now there m 
something you ran do with 
the weather, or. to be more 
precise, there's something 
else you can i)d with your 
computer on rainy days. 
Why mil. turn the computer 
Into a weather station? 

You can, for about fp 7 ri n 
with the PC Weather Pro 
from Technology Marketing. 
This hardware and software 
package contains everything 
you ric-ffl to record and ana- 
lyse weather conditions. All 
you hft veto supply i?san JBM- 
ct >m | mt i \ il e et im put e r . and 
some weather. 

The program, through iLs 
measurement dev ices, lets 
you muni tor and store weath- 
er variables including tem- 
perature. barometric pres- 
sure, wind speed, wind 
direction, wind chid and rein- 
fa] L. The program lets you 
display a weather l ml let in 
screen with up-to- the- min- 
ute readings — and even lets 
you set and i hie and visible 
alarms for specific weather 
t additions. 

The PC Weather Pro logs 
its measurements every half 
hour, even if you Ye using the 
cum pu ter fur other tasks. It 



automatically cre- 
ates selenite filoH for 
each day's weather, 
thereby compiling 
the database for sub- 
sequent analysis. In 
addition to its plug-ill 
circuit card and disk- 
based scjflware p the 
package includes an 
electronic r si in collec- 
tor, tempera- 
ture probes, sol- 
id-state trans- 
ducer for bura- 
metric pressure, 
an anemometer 
(for wind mea- 
surements) and 
extension cables 
for installation. 
Tu order the PC Weather 
J 3 m T nr fur more information, 
contact Technology Market- 
ing at mw Kruse Way PL 
Bldg n > l Suite 120, Lake Os- 
wego, OR 5 * 7 tft 5 r 
For those of you not inter- 
ested in this handtHm ap- 
proach to Weather, but whu 
want Li know which way the 
wind blows even while the 
water's pouring down on 
you, there's the Weather- 
beater from Multitevh. 

Mo, it's nut another sowp- 
rm-a-rope radio for the show- 
er stall. The Weatherbeaten 
will give you AM and FM ra- 
dio — hut it lets you make and 
receive phone calls, trio. The 
entire unit, including the 
phone cable, is water resis- 
tant. And you can shave 
while you gab on the phone, 
because Weatherbeaten Is a 
hands-free speakerphone. 
You can, of course, install it 
outdoors, ton. The Wcather- 
beaier costs $u0. comes with 
a VekTLi-type attachment 
kit. anil is available in white, 
pink or blue. 

Another colorful and dura- 
ble addition to the world of 
consumer electronic*; is the 
line of My First Sony prod- 
ucts designed for kids, 

These aren't toys— they're 
for real, but designed to be 
handled and man-handled by 
children. This means they 





have t o ugh | il asl lc she I Is w it h 
rub ber bumpers, oversized 
control buttons marked with 
easily tinders L iioi I words and 
symbols. And there’s a built- 
in Volume limber to protect 
young ears. 

The first products in the 
My First Sony line include a 
wjdkie-talkic ($50), cassette 
recorder with jumbo micro- 
phone (Mfi), an A M-’FM cas- 
sette recorder (SdUi. urn I n 
heat 1 3 ah' ■ m 'casse tt e | ilayer 
($ 35 ), Multicolor blank cas- 
settes come two fur S-L 

For grown-ups, Sony's of- 
fering a new Watchman pwefe- 
et TV. The FD-27R i$\m, 
available in mature blue, 
white nr black, improves un 
Lhe current Wat chcanAs 2-in, 
Lube with a 2.7 -in. black-and- 
white display — and requires 
only two A A batteries, ft 
also runs uii larger, external 
batteries nr AC. 

Not impressed? You’d like 
something larger, perhaps? 
You go* itl 

f^st autumn, we repented 
on Milsubi shi's Xs ’-JTpiC 
—some SBUkKJ worth of col- 
or TV wiLh a 37-in. tube 
screen ("Electronics, H page 
J 4 , Sept 'wfi}. Would you 
care to guess the going price 
fora 200-in. picture? 

Well, if you've got 5H 
grand Lo spare and have al- 
ways Winn ed a movie theater 
in your home, Mitsubishi's 
VS-21ANI projection TV is 
just the thing for you. 

We sent reporter Jeff Cu- 



Mak t phorw 
calls, hear tones In the shower. 

hen to check out the VS- 
SitKHJ, arid he learned that the 
set is designed for either 
front nr rear projection unto 
nuthoard screens measuring 
from UDLoglMlin, Mitsubishi 
pulls o(T lhe trick by using 
three lS4n. cathode-ray 
Lubes with w ide-diameLer 
lenses. Must projection TVs 
use 7-in. CRTs. Liquid ced- 
ing and coupling fur Lhe tube' 
lens combo results ill an ex- 
tremely bright picture for a 
projec t inn TV — .some (J75 
[leak lumens, or about 3 ? & 
times the brightness of core 
ventinnal projection *et£. 
Like the XC-371UC, lhe 
VS-2IMK) is marketed by Mit- 
subishi's Industrial Video Di- 
vision for commercial appli 
cations only, Si 3 you can hunk 
the SoO.-fHMh Or, you can in- 
vest -£441 HI of it in Mitsubi- 
shi’s VS-bHitK. h, rear-pro- 
jeetkm TV wiLh a bright. 
bOdn. picture and lft L chan- 
nel L Liner. JtV available now r . 
you won't have- to add a 
wing to your home Lip bouse 
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PATENT PENDING 






SECURED BEHIND THE 
WHEEL WELL, THIS 

STORAGE/ 
TOOL BOX 

IS GREAT FOR: 

Tools, Tackle, Toys, 

Camera Gear, Maps, 

Papers, Hardware, 

Tow Chains and More! 



OVER 25 

CUSTOM MODELS ! 

Broncos, Blazers, 

Ram Chargers, Cherokees, 

Suburbans and More! 

Constructed of thick gauge, rigid A. B. 
plastic and designed for rugged use, 

-CLEAN IT UP, LOCK IT UP! STORE MORE fN VOUK 4x4!- 

24 HOUR TOLL FREE ORDER LINE 1-800-533-5436 



MGNTERO RAIDER 

M* Kin 1% J7T1 |r.ip of fhff utfwtf Aviflll 

AW lor nyhl ®nri «i! iidt'i 
2J I n jG Hi h W 



me BLAZER 

I of ibyirand Idfi i*apt Ci,. 
min *pfrthur iftclahU* ^ ftw ltd 
Z?'rL * S6=,-H < S’vW 



SUBURBAN 

Asiiii.il-ir tar nnly lor ihe rMjptr ink 
2 7 ,£ •. 1 *- f H , H -W 



BIG BRONCO 

Ut.'irri r Mihnq pouch Ai atldbkr Idt 
■> qhJ andkte iidci 13' V L nL7Hidj 



I5UZC? nuQPER 

Av'^ianli# I fir rhr- righl iHif Ml wlri 
fSi^lr A I Hr,L i ]TH ■ i^W 

RAM CHARGER 

Fitted ter balh kh arm thjhi * ■ I.- - 
I blub Aj! J7Sl- i J7II . n=„.W 
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0? T-8krf get* supercharger, 



Tale Of The Two Birds 



T WO Thunder bin Is will 
be built Sn 1389— a stan- 
dard model anti a Super 
Coupe to replace the Turbo 
Coupe, The Super Coupe ha* 
h suiiercharger on its 3-8-11- 
ter V6 engine, a combination 
that develops more than 200 
bp and is expected to provide 
much better low-entl re- 
spouse than the current 2,3- 
liter turbo. The body shape 
on all the new T -Birds is dif- 
ferent with an emphasis on 
smoothness. Wheelbase is 
greater by more than G in., 
hut overall length is only 
slightly changed, diminish- 
ing front and rear overhang 
while simultaneously im- 
proving ride quality, 

Escort 

Ford may be planning to 
copy much of the design of 
the German- made Scorpio 
for itfl I99d Escort replace- 
ment. The company plans to 
offer this car, code-named 
CT-20, at the same time the 
current Escort is being 
phased out, so both cars will 
be on sale at the same time 
for a short period. Wheel- 
base will be about 4 in. longer 
than the 94.2 in. of the cur- 
rent Escort, but tike the 1989 
Thunderbird wheels are set 
out closer Lu the ends of the 
car, reducing overhang. The 



stretched wheelbase and all 
new suspension should give 
the new car a big improve- 
ment in ride and handling. 

Olds Silhouette 

Okismubile recently held a 
consumer clinic just outside 
Chicago to test the appeal of 
its supersecret Silhouette 
concept car. The clinic brings 
in typical buyers of ( >lc Immo- 
bile cars to a showroom 
where they see what Olds is 
planning for the future in the 
way of car size ami styling. 

The invitees are paid a 
small slim, Usually 
Icp view the new 
product and give 
their opinions, tell 
what they like and 
what they don't. 

What they saw at the Silhou- 
ette clinic was a-Lpassengcr T 
low- volume, specialty sedan 
much like the Acura Legend, 
Body panels are planned to 
be plastic, while the chassis 
will be 4- wheel drive. A 200- 
plus-bp vers ion of the Olds- 
developed Quad 4 engine wit! 
provide sportscar level per- 
formance. This cur will be ex- 
clusive to Olds, just as the 
other CM divisions have 
their exclusives — -Corvette, 
Finro, AUanLe and the new 
Butch Reatta. 



1989 Ford 
Bronco II 

A slight change in the grille 
design is set for the new 
Bronco II next year. The 
grille and headlight setup are 
intended to separate this 
model from its look alike in 
the Ford lineup, Ranger 
pickup. Major changes in this 
car are not scheduled until 
1900% when it gets a 4 -door 
body and longer wheelbase. 

Return Of The 
Fender Skirt 

After a 12-yejir hiatus. Cadil- 
lac is planning to bring back 
the fender skirt, beginning 
wiLh deVil !e models next 
year. Prototype 1989 de- 
Villes are being tested with a 
couple of different skirt 
types , One. known as a mini, 
is barely larger than the "lip 1 " 
seen on current cars. The 
other, a miiiip covers the top 
half of Lhe wheel well. While 
final decisions are yet to be 
made on which design Cadi l- 





90 Ford Escort may feature 
$tyiir*g from Mefkur Scorpio. 



Silhouette; Qicfe new prasikar, 

lac will use, insiders say both 
may be offered* with the cus- 
tomers making the choice be- 
tween them. However, the 
choices will not include 
the type uf setup the 
prototypes are using. 

Those cars are being 
tested with the mini- 
skirt on the right side* 
the midi on Lhe left.. The 
hurt Cadillacs to use fender 
skirts w r ere built in 1977, 

Skim 

And Bustles 

DeViltes also have a re- 
vised rear end for iBB9 p 
which includes longer 
rear fenders, new tail- 
lights and bumpers anti 
extended fender caps. In ad- 
dition, the sail pane! in the 
rear of the roof and the rear 



window are also alight ly re- 
vised. The net effect is to 
give Lhe mainframe Cadillac 
a longer, heavier and more 
substantial look* Insiders 
who have seen the now r car 
say it bears h strong resem- 
blance to the current Cadillac 
Brougham, the division's 
biggest sedan. 

Bright Is Back 

You may be startled to see 
the amount of chrome trim on 
the new Chrysler New 1 York- 
er Brougham. 

The sides of the ear an! al- 
most dripping with bright- 
work, applied in quantities 
that haven't been seen on 
American automobiles since 
the early ltlfiOs, 

"Chrome is hack," one 
Chrysler executive com- 
mented. p, We're betting 
you 1 ] I see more on luxury se- 
dans in the coming years.” 
He went on to add that 
chrome trim is not being 
planned for all types of cars, 
Sporty models and lower- 
priced sedans will hold onto 
their body-colored bumpers 
and muted trim. 

If the Chrysler bet m cor- 
rect, you can score Highland 
Park as headquarters for 
trend-setting, because neb 
Lher Ford nor GM is using 
t his much bright work 

* * - ycL 




SrofKo U s new lace lor 89. 

Double 
Overlay Olds 

The resurgence of chrome 
trim reminds me of the story 
of the design of the 1958 GIds- 
mobile, one of the most lav- 
ishly chromed cars ever, 
even In an era when chrome 
trim was commonplace. 
About 18 months before the 
1958 mode] made its appear- 
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bjic€ + Old* stylists put on a show-and- 
IeIJ program for Olds management. 

The technique wels simple: Project a 
red sedan on a viewing screen, and cov- 
er it with a selection of overlays that 
showed where the chrome trim would 
be attached. Each overlay projected a 
different trim design, from which the 
manager* were expected to select the 
final design. 

It seems that at one point in the pre- 
son taiii m. I wo overlays got stuck ti> 
gather. sn a double dose 1 nf chrome was. 
ehowm on the screen. As one man, the 
managers jumped to their feet pointing 
and shouting, IhuLVi the one." The 
"one" turned out to be what was pi 1 **- 
(lilted, the 1968 98 sedan, a cur that 
makes the high point, in terms of sheer 
mass, of chrome Use at Olds mobile. 

Two-Stroke Race 

Chrysler powertrain engineers are 
working in deep secrecy on develop- 
ment of a 2- stroke engine that will be 
ready for production in the early 
possibly as early as 199L Chry sler re- 
portedly is, working on a Cylinder in- 
line type. But don't be misled The 3- 
cy I i nr I er e ngi ne develops the output of a 
Six, generally speaking, because a a Z- 
Kti-oke ha* a power stroke for each revo- 
lution of the crankshaft In a 4-streke 
engine, combustion occurs every other 
revolution. 

A small 3-eylind«r engine, of les* than 
2-liters displacement, cnuld easily turn 
uUL 1 60 to 200 hjj. Smalt engine size, 
some increase in fuel economy, and light 
weight arc other advantages nf the 2- 
strnke, Drawback* are high exhau&t 
emissions, a problem that sterns ready 
for a solution. 

Super Caddy 

"If we have a V12, tL will gn into a car 
above the Allamu/“ That statement 
from a Call iliac executive Says two 
things: The luxury car division is defi- 
nitely considering a V12 engine, and a 
supersedan is a possibility* too- “"There 
is no way the Se ville competes with the 
bigge st M rrcerl e* and B M Wa , " the Cad- 
illac source admit*. “So if we want to 
compete, we have to have a bigger, 
more expensive product/' Tentative 
plans at Cadillac shape up this way: An 
aluminum, twin-cam, 48 -vjJvl* I ^L-y tin- 
der will be* built if Cadillac is serious 
about establishing itseifas a world-class 
luxury carmaker. The engine will be fit- 
ted north-south in a from -drive nr 4- 
wheel-drive sedan* The price of this car 
will Exceed that of the Allante/’ possi- 
bly topping $<10,111' Hi. Timing would put 
the super C ad iliac on the mad nn sooner 
than 1391. I Is appearance — or ntmap- 
pearance — will determine whether 
Cadillac is truly serious about regaining 
its stature m "an American Standard 
for the Wnrld/ 1 



Mazda Detroit 

Mazda 1 * new Elat Hock, Michigan, as- 
sembly plant just outside Detroit will 
build the Ford Prnbe. the 4-seat sporty 
coupe that uses an MX-6 chassis with a 
hatchback body designed by Ford in 
Dearborn, Besides supplying Prehes to 
Ford in the U.S., Mazda also ha* plans 
to export Lhc car fur sale to Japan. 

This is a turnabout, made possible 
partly because the cost nf building a car 
in the II, 5, is now much more competi- 
tive with the cost of building one in Ja- 
pan, thanks to rising labur costs in Ja- 
pan and the increased value of the yen 
against the dtillar. 



Something else is different at the 
Mazfla Detroit plant. Employee* are 
Furnished with work uniforms by Maz- 
da, all of a green color, md all with a 
“Mazda" patch and a name patch sewed 
above the shirt pockets. The uniform* 
consist of pants, jacket and shirt, all 
washable. Manufacturing workers get 
five shirt* and three pairs nfpants, Mou- 
rn anufacLuring workers get three 
shirt* * two jackets and three pairs of 
pants. The idea nf uniforms is catching 
or among traditional flS, manufactur- 
er*,, too, and identically dressed em- 
ployees could become a common sight in 
a cuuple of year*. w 
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Rock Around The Clock 




Frcwil loading Prcmecr CD changer fat cftn ujc-s 6-disc 
mag-azinc. Infrared remote operaiei Iti dam-mounted 
COcasseiteV^dio he^d unit Techtiki change r at<*pti 12 
discs, Has infrared remgte for rhe COradtodasri unit 



T H E term danger proba- 
bly rlmlijes up memories 
of stacked-up, 4rvrpm sin- 
gles*. But you'll have* In go 
boiek to the ill-fated BSR Ac- 
cutrar 33-rpm charger of the 
70s to get the nonstop pro- 
gramming possibilities of- 
feral by cum pact disc chang- 
ers, instead of just loading it 
single dk 1 Lnl n n E'D player, 
changers have "magazine 
that let you load a number of 
discs all at wee. 

An increasing number of 
audio nrmmifaetilrcrs offer 
( 1) changers for either home 
or car use but , sn far. Piunwr 
appears to be I he firm tu 
bring n degree of enmpat ibil- 
iLv to both environments. 

Pioneer inh-odueed its 
hnmp CD changer some time 
ago, with a magazine that can 
handle up eh six discs, Re- 
cently, the company intro- 
duced its C I ) changer for the 
ear. Logie would diet ate that 
the sane l>-disc magazine he 
used for the ear player and, 
indeed, that’s exactly what 
Pioneer has done. The bene- 
fit is obvious; it makes trans- 
ferring your CDs (mm your 
car to the house ami back 
again very simple. Now let's 
look at some of the ether at- 
tributes of the new car CD 
changer. 

Fur one, you get three mu- 
sic source^ nut jlmt I wo. 
Most car CD channel's offer 
an AM 'KM timer us an op- 
tima but Pioneer'* version 
enmes with the radio and in- 
cludes a cassette player as 
well . Pit mee r's CDch ango r is 
actually one product sold in 
two pieces for a list price of 
W50 each. The KEX-TM 
head unit looks much like a 
cassette receiver huL also in- 
cludes the control* for the 
CD changer. TheCDX-MlOQ 
CD changer is mounted in 
the trunk and connected Ui 
the K EX-700 via cable. 

Why sell the two pieces 
separately? My guess, i.s that 
Pioneer will offer a head unit 
without the cassette option 
in the near future. Or, you 



can buy the K EX-700 now 
aiul add the changer mecha- 
nism at a later date, Jntre* 
during the KKX-7<Hi at this 
lime makes sense because 
with CD still a relative new - 
comer, you'll probably want 
to utilize hnlh your (’1) and 
cassette libraries. 

The Pioneer CD changer 
has all the features you'd ex- 
pect from a top-of-the-line 
product. The changer Lh pro- 
grammable su lhat you can 
play tunes in any order you 
want from all. six discs. The 
CD changer can also play disc 
tracks randomly. 

On the analog side, the cas- 
sette section has both Dolby 
H and C nui ^reduction cir- 
cuitry and features alllo re- 
verse as well. The tuner sec- 
tion sports 24 presets that 
double as the coni ml panel 
for iho unit's "secret code" 
security system. The system 
remains inoperable until you 
enter the correct cod?, You 
can, iif course, change the 
code on a whim. 

The Pioneer system comes 
with a wireless infrared re** 
mote control that will not 
overwhelm you wit h its com- 
plexity, There are only six 
buttons. One selects the 
function mode. Twn mom 
turn the volume up or down. 
The fourth mutes the vol- 
ume. The other two, depend- 



ing Eiii the mode, either ad- 
vance CD track selection 
forward or backward. aeti- 
vale music search in fast for- 
ward or rewind, or select the 
next preset station in the de- 
sired direction on the radio 
hand- 

The CD changer itself is a 
front-loading machine some- 
what lunger and narrower 
than Us competitors — a de- 
sign which may give ii an 
edge in curtain installation 
situations. Technics, for ex- 
ample P recently introduced a 
top-loading CD changer per- 
fectly suitable for most 
trunk-mounting applications 
but w hich may not be ate suit- 
able fur vehicles surii ns 
hatch hacks and wagons. 
Where nu trunk is available, 
a front-loading CO changer is 
practical because it can be in- 
stalled under u nr inside 
a glove compart- 
ment if necessary. 

Potential buy- 
ers should note 
that CD players 

are sensitive to vi- 
bration so it's- im- 
portant to choose 
the mu Liming In* 
cation with this in 
mind. Recently , I 
test-drove a Jeep 
Cherokee that 
was equipped 
with the new 



Technics CD changer. In this 
instance, the changer was 
bolted to the floor at the ex- 
treme left and rear of the ve- 
hicle. Although this location 
made the CD changer easily 
accessible from the rear 
door, it was also a spot that 
seemed to amplify even the 
smallest vibration into a la- 
ser-skipping, very audible 
"hump" in the stereo system. 

Aside From the susceptibil- 
ity t u vibral ion , which I at tri- 
bute to the choice of mount- 
ing location, the $1000 
Technics 12-disc changer 
performed very well and I 
particularly like the fact that 
the remote contra! Ls pro- 
gram mu hie. This means I 
was able to choose the order 
Eif track playback while I was 
still ai home, When I got into 
the car, f simply “trans- 
ferred" the programming 
data via an infrared beam 
into the system’s in-dash 
head unit. 

Mice That Roar 

Getting full-bodied Bound out 
of small loudspeakers is a 
problem addressed by nearly 
every speaker manufactur- 
er, if only because many mu- 
sic lovers lack the space for 
larger models but still want 
the wide frequency response 
and deep bass that big speak- 
ers can reproduce. Even fair 
people with large living 
roams, .small speakers might 
be more welcome in the f lin- 
ing room or for the audio/ vi- 
deo system in the bedroom. 

The effort s of two compa- 




Bmc 1.2 makes up tot situUI slie by <hannel- 
log backwave of the b sa woofer through a 
tuned Slot lo reinforce row frequenties. 
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tries, Bose and ADS, characterize the 
current approach to optimising the per- 
formance of smaller speakers. 

Bose has developer] a methodology 
the company calls “stereo targeting 1 ’ for 
its new Model 2.2 .speaker?. Whereas 
most speakers radiate their sound pat- 
terns directly a! the listener, the tweet- 
ers and woofers of the Bose 2.2 are an- 
gled Inward in an effort to create a more 
widely dispersed stereo image. Deep 
bass is achieved by exploiting the speak- 
er's enclosure. While the woofer pushes 
bass notes forward into the room, it al- 
ternately retracts as well. Bose con- 
ducts this hackwave e nergy through the 
inside of the speaker so that it emerges 
through a vertical slot or port near the 
speaker’s enter edge. The construct ion 
of the port is such that it fcl tunes" the 
escaping air to a low bass frequency that 
permeates the room. List price for the 
Bose 2.2 is $299 per pair. 

By contrast, the model QM5 from 
ADS has thf h familiar look of a speaker 
with woofers and tweeters facing the 
listener. On closer inspection, though, 
you'll notice some differences. Though 
conform ing to bookshelf dimensions (10 
x 7 x 6 in.}, the CMS is much heavier 
than other speakers of its siae. Rather 
than construct the cabinet from a wood 
material us most speaker makers do. 
ADS uses a metal-impregnated poly- 
mer material that gives the CM5"s en- 
closure greater density and inertness 
—despite its relative thinness. The idea 
is to prevent internal resonances and 
enclosure vibrations from adding a False 
coloration to the sound. 

Similarly, new- materials are used for 
the tweeter and woofer. Both drivers 
utilise a stiff proprietary copolymer ma- 
terial designed to prevent unwanted 
bending anti flexing of the cones, while 
still being light enough to follow’ musical 
waveforms easily. The accuracy of the 
drivers has also been improved by using 
a stainle^-steel bobbin for the voice coil 
t bat 1 inks the cone to th e electromagnet . 
Among other attributes h this helps 
maintain a linear, piston-like nation as 
the speaker cone moves to ami fro. Ad- 
ditionally, energy transfer between the 
tweeter and the woofer has been made 
smoother through the use of a better- 
quality crossover network — one that 
costs $35 alone. A crossover is the traf- 
fic cop that directs bass, midrange anti 
treble signals to the proper cone. 

The materials used in the CM5 make 
it a superior speaker , and this is reflect- 
ed in its list price of ?50(J per pair, ADS 
has extended its use of new materials 
into slightly larger speakers hating for 
$85Q (CM S) and $1350 lCM-7) per pair, 
all three of which are collectively known 
as the Compact Monitor series. Larger 
floor standing models from ADS r the M 
series, feature wood cabin, ctry and are 
priced as high as $2750 per pair. M 
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NORDICTRACK IS 
THE BEST... 

Here’s the evidence . « . 

A major university laboratory con- 
cluded NordicTrack users burned more 
calories and obtained significantly 
more cardiovascular exercise than 
from any other machine tested* 

More complete workeul 
than an exercise bike 

The efficient arm exerciser on the 
NordicTrack provides upper body 
exercise missing when sitting on ? 
stationary bike. 

Safer, more thorough exercise 
than a rowing machine 

Unlike rowing machines, Nordic- 
Track's arm and leg resistance can 
be adjusted independently so you can 
set the tension ideally for your arms 
and lefts. No lower back pain with 
NordscTracL 

Best way to lose weight 
Because no other exercise machine 
burns more calories than NordicTrack, 
you can lose weight faster without 
dieting. 

Duplicates the world's best 
exercise— cross country skiing 

Even if you've never skied, in a lew 
minutes you f El be '’tracking,' 1 

'Sf i^PTi-fk &rM irMjJt*. ip., I ulIihJ ivLl-h NordicTrjck 
BftKhure 



FREE BROCHURE AND VIDEO 

Call Toll Free or Write?. 

1-800-328*5888 
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^ordicjrack 

141 jonatfum KEv<j. North, Oufc*. MN SSllA 
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clever ways to amcml the 
wire?. The of you sug- 
gested some mean? of send- 
ing the signal wirelessly 
— which was getting warm. 
The 2H |>ercent nf all colitea- 
tants whir opted tu transmit 
the music on a Wave of light 
■ — such as infrared — were 
getting hot. It wasn't easy In 
select a winrwr from this 
large group, but when Law- 
ren ee Jedlickn submitted a 
hand-built scale mfwie] nf a 
listening room to illustrate 
his well-reasoned argument 
for infrared transmission, he 
look lht> prize-. 

Mr. Jerihcka, 37 years old, 
has been a PM subscriber 
since high school and shows 
the wide-ranging interests 
we often find among our 
readers. When the retail gro- 
cer is not commuting to his 
Euclid, Ohio, store by motor- 
cycle, he relaxes by scuba 
diving or by recreational fly- 
ing. When he finds himself 
landlocked, he builds loud 
speakers for friends. And 
when he really want* to exer- 
cise his woodworking skills, 
Jed lie ka bu ilds customized 
console* for limousines. The 
flay we contacted Jedlicka, 
he'd also received hi* PM 
subscription renewal notice! 
Our winner confided he was 
of a mind to re-up. W 



SansLii's S4QQQ Super Compa system, ihewn here * nd Alrave. now 
qratet I he home oP contest winner Lawrence JedFkkrt. 

Reader Lawrence Jedlicka wins our 
Hi-Fi Contest with an illuminating 
answer — infrared light. 



T HE nicest thing about 
magazine contest* is 
that although only one per- 
son takes the prize, everyone 
come* out * winner. Our 
"Sati*ui Super-Compo Con- 
test" is a ease in point. 

Instead of sweepstakes, in 
which a winner is picked 
from a hat, PopLrLAk ME- 
CHANICS prefers to pose con- 
tests, which give Us the op- 
portunity to challenge the 
knowledge, skill* and imagi- 
nations of our readers, We 
learn a great deal about you 
from the response* we re- 
ceive, If ive'ro doing our job* 
correctly, we use this under- 
standing to improve our ma- 
gazine— to the benefit of all 
concerned. 

Nearly 3300 of you re- 
sponded to Lhe challenge in 
our '"Sansus Super-Compo 
Contest 1 ' (page iH), Dec. "Kib 
for a chance Lu win the $4000 
hi-fi system. That remote- 
controlled package include* a 
di gitai-audin compact rii sc 
player, programmable turrh 
table and AM-'FM tuner, 
twin-cassette tape recorder, 
IfiO-watt^per-diannel amp, 
grmphk equalizer, loud- 
speaker* and a rack. You 
were asked to solve twn 
problems, and your .solution* 
were illuminating. 

By solving the first prob- 



lem. H2 percent of you quali- 
fied tes win the prize. The 
problem involved u piece of 
music Mfl minute* long, com- 
posed of four parts { if* 17, "2b 
and 20 minutes). Given a 90- 
minute cassette, with only 45 
minutes of play time per side, 
you were saked how to re- 
cord the piece so that the 
pari* could bo heard in their 
proper order— without in- 
terrupting the music tn any 
pari. The solution is to re- 
cord Part 4 them Part 1 on the 
first aid e nf the cassette. Part 



2 then iJ on the other. To hear 
the part* in order, you begin 
with Part 1 on the 'first side, 
continue on iu the other .side 
for Parts 2 and then back to 
the first side for Part I. 

The second problem waa 
calculated to stimulate your 
imagination. It asked you to 
devise a way to get sound to a 
pair of loudspeakers located 
across the mom from a hi-fi 
system, without any wire* 
being visible. 

AbEiut 4U |>eramt of you 
came up with some pretty 
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SURGEON GENERAL'S WARNING; Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 






mi * ^ ftF.fW)LDS TO€4CCe c* 
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Exereisetour Options. 




Super Option 
Discount Package 
4WD JPl 



Super Option 
Discount Package 
2WD JPl 



1 Pionnr Trim Pidi^gE including 
«h It* m «vU atvd PM5 hlj'.L 
tlddwiJI tbm 
1 IWrr 

1 Intervnltlcnl Wipm 
1 IJhjil Mirran 
- K raj Step Bump« 

1 AM/FM ET PH fipa- HadJn 
* Tinfl*d C;ipu 
1 Sliding Hear WlndmM 



*■ I ’icmsfcr 1 rim l*acLj^c- inrlud Inf), 
while •• p' 'V ?t v-heeh and 1*205 hi ad: 
dJrwa[l kii^t 
- rtiwjr St^i 
*■ ljik«mJkt«iJ Wlpun 

* DubJ Mir ran 

* Urn Step Humpft 

► AM/FM CT Stetw R-dlir 

* Tinted t^lw 

■ Sliding Rfjf WfaAtw 



Super Option 
Discount Package 
2WDJP2 

1 1.D UlTr Aiiiwr-FflcA Sir,, ihi mact 

pCTwrTful engine m I H das', 

* Manual 5-Spew! Overdrive I rjnv 
nMni 

* ['mn-rrd TElml T *£fcj^ IncludLe^ 
white spoke r wheek and KIM black 
dd^wall I trw*. 

* FNnvn Steering 

9 InlrrmitErnr Wjptn 

* Dual Mirnurs 

* Rmt Slrp bumper 

* Cau^e Ciruup 

* Tilt SilKiing Wheel 

* AlM/FM ET iwm Cutrttf 
1 tmled Ctni 

* Sliding Hear Wlndtiw 

Save *1200 



Super Option 
Discount Package 
4WDJP2 

* J .□ | Jim? Ppumh- r«-A St* 

- Manual VSfHMl Owdriv* Tran*- 
miaiian 

■ l^ioneer trim 3 'act aji-r incJudin whiles 
ipcher and P20'5 black srde- 

wafl lira 

* I 'tower Steering 

- Inlefmktefib IViprts 

- Dual tfcttn Lii-t 

- tl«f 5t#p Bumjw 

- Quid! Grunp 

* Till 5t**rin* Wh*d 

* A M/FM ET Sim& CiHctte 

* Timed Qr* 

-SInSihk RaarWlndmv 

m CunvenliEPnal Spur Thr 

' Skid (Male I'ackage 



Save *1200 

Super Option Discount 
Packages with similar sav- 
ings" are available for all 
two-wheel drive or four- 
wheel drive, longbed or short- 
bed, Pioneer, Laredo, Chief, 
and new Eliminator Goman- 
che models. So no matter 
which Comanche you choose. 



Save *1000 

you'll save, And besi of all 
youll be investing In an 
American legend: Jeep. 

For hither iriformatinn, call 
toll-free 1 ffOt^JEEP ill. 

'Saving bawd fin sEkkcr price or 
p T l^L.1l ^ l , compared with fp-lkin^ pur 
chafed srpmmtrly. 

Suckle up Imr tii-rEy 



Save *1200 



Only in a Jeep. Comanche 



Eagle 
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TheCaroftheFuture. With th e possible exception of aviation and space travel, no aspect 
of modern transportation has captured a bigger slice of our collective imagination. Th is 
goes right hack to the very dawn of the automotive age, practically to the day when 
Gottlieb Daimler and Karl Bern wheeled out their respective inventions. You can 
almost hear the guys saying, "Yes, but what should they look tike next year ? Perhaps a 
bit mare chrome. 1 ' 



Though most interpretations of the Car of the Future concept over the years have been 
entertaining to look at, natal! of them have been totally in touch with reality. In fact , a 
number have bordered an Twilight Zone. Buckminster Fuller's pre -World War II 



Dymaxion comes quickly to mind. Streamlining was in, and Fullers vehicle sought to 




and technology that lie just over 
the next hill. -4 number of 
the most recent exam- 
ples, including 



CHRYSLER 
PORTO FJ NO 

Sporting a 221-lip alumi- 
num Lamborghini VS 
With four Weber carbi 
and S ipccd (riniiilR, 
this mid -engine sedan Is 
capable of a TSO-rnph 
cruhhg speed. Mono 
cogue body hai doors 
lhal pivot upward 
hydra uJfcaffy, with no 
B-plHar to block entry . 



be the ultimate expression of the no-h a rd - edges school of design. What emerged looked 
Very much as if it could have been an egg laid by a U-boat — or maybe the prototype for 
generations of unborn Airstreams r 

The business of giving shape and substance to the Car of the Future has become 
considerably more scientific since the day of the Dymaxion. We call them concept cars 
now r and they've been emerging in small hut regular numbers over the past few years, 

each serving as a showcase for designs 
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CkrysleFs wild , new, scissor-doored, V8-pOWered t 
150-mph Portofino, kit of the recent Frankfurt Auto 
Show , accompany this story, 

Hut these cars—Porioftna* Pontiac Pursuit, Chevy 
Express* F ord Probe V and Oldsmobile Aeratech—are 
only automotive portents of the future interpreted in 
terms of technology that exists today. What can we 
expect tomorrow— just beyond the veh ides that the de- 
signers and engineers and product planners already 
have in their computers and cycle plans ? 

As we suggested earlier, the business of d win ing the 
automotive future has become a much more exact sci- 
ence than in the past. Thus , it's not unreasonable to 
attempt to forecast that just -over-the-horizon Car of 
the Future. Which is precisely what we intend to do. 
Over the next five issues , we’re going to delineate the 
Car of the Future, system by system, curve by curve, 
design priority by design priority. Well examine 
what's around the corner in suspension systems, elec- 
tronics, automated systems f powertrains and, finally, 
exteriors, O u r horizon is 200! and beyond „ a date we r ve 
all been conditioned to regard as the future, thanks to 
Stanley Kubrick. Yes, it's true that 2001 isn't as far 
away as it once was. But it's still sufficiently distant for 
us to be looking at elements that haven't found their 
way into any sacm -to -be -prod need designs- 

Before we begin rummaging through the parts bins 
of tomorrow, though , we want to pass along an indus- 
try overview of the Car of the Future. Accordingly, 
we've corralled some of the men who wilt give shape to 
the ongoing drtam—from top executive management , 
from advanced engineering and from the uppermost 
echelons of designs, Though you'll find some com mort- 
ality in their thinking, their interpretations of the Cor 
of the Future are far from uniform. 

And that's what has made cars so interesting alt 
along— Tony Swan 




The next grant leap forward will 
happen in the dealerships." 
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UsE A- IACOCCA, Ch*Ffman 
Of Che Board, Chrysler Corpora cion. 




PONTIAC PURSUIT 

Everything's -cJctnonlc and 
computerdom rolled in this 
drceim car from the people who 
Build Mdlement; iteer by-wfre. 

4- wheel steering, auto fraction 
control, antliotfc brakes and 
active unperson. Power Is from 
a 1 6 valve, twin-cam, tntertraMedr 
turbocharged Four rated 2J>0 hp. 






After 41 years in this business, I have learned that yon 
can’t predict the future. It's gotten really tough the past 
several years because the market changes faster now. 
We were 1 able to hit the market right on in a big way 
with the minivan, but that was a 6-year project, If you 
try to look farther out, you are really guessing at what 
the future holds. 

And for every home run like the minivan, there have 
been items like the Wankel engine that never really 
clicked. Everybody’s talking now about 16-valve en- 
gines and 4-wheel steering. But those features may be 
his Lory in 1 (I years. Many of the big breakthroughs 
people were predicting still haven’t happened. 

Today, every manufacturer has access to the same 
technology, so it's going to be hard for anybody to jump 
out ahead of the pack with a radically new engine or 
other innovation. 

Plasties, for example, still haven't heen able to re- 
place steel. There have been some interesting develop- 
ments in electronics, but the real breakthroughs take 
lime. There is not going to be a technical revolution. It 
is going to be an evolution and, basically, a car built in 
2001 may not be all that different from the cars we are 
offering in I ftBS, 

Actually, 1 think the next giant leap forward in this 
industry won’t happen in Detroit- It’ll happen in the 
dealerships. It’ll happen when one dealer Ixxly earnB a 
national reputation for being better than all the rest in 
customer service. Think about it: The industry is ItH) 
years old, but no franchise has ever built and kept an 
advantage in the market based on service, Chrysler is 
making a strong pitch to be the first, starting with our 
extended warranties. 

Obviously the manufacturer have to build in du- 
rability and reliability, but. in a few years, there 
will be no clear quality leader because ev- 
0 erybody is getting good. Our ser- 

vice reputation wall be more im- 
portant than technical features. 
Don't get me w'rong. 1 hope 
to see more technological ad- 
vances. 1 love to tinker with 
cars, and we have a ball putting 
together a concept model like the Por- 
toftrao. That’s the fun part of the job. 
But the real success is going to come in 
giving the customer what he wants, in 
providing consistent, first-rate quality 
in product and, more important, in ser- 
vice. Technology is more exotic, but 
service is what is going to separate the 
men from the boys — and the women 
from the girls — in 2001. 
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FORD PROBE V— as lu ruiro suggests. thlsls tht fifth In the Ford 
Probe concept series and the sleekest yel with a world record C rt of 
0,152, exceeding even an F-15 fighter Seating Is 2 *-2, and IhteflOf 
amenici cj I ntrude heads-up holographic instrument displays 



noetic system*. 

Cars w i 1 1 bi- a l.i It* in si tut? in - 
formation that will not rmJy help technicians locate 
problems but tell bow the cars been running generally. 
This is part of [lie ongoing revolution In automotive 
dcilronics. artpJ its havinj^r a dramatic effect nra pucwl- 
ucts. It V going to make the car progress ively IteUtT in 
terras nf Inn* well it lines what it is the customer wants 
it Lo do. 

Aenxly mini tat, of course, have played an important 
cole in our rerun! designs and I don't see anything lhat + s 
likely tu alter this in the future* I think our Probe series 
shows how much farther wu can go with the science of 
ap pi led nen x [y na mk-s. 

PeiformutiTO will also continue to he important. 
There's just no substitute for [lcrfatmance. If theirs 
anything we should understand about our customers, 
today ami LunxnTtnVp it V that they like gcxx! perfor- 
mance, a ear that tvs ponds. 

I also expert tn scu major improvements in interior 
frierutliness—bottor eavnfmt 4 with ergom anics that 
also provide more usable room. 

I can't say that 1 expert to see any major changes in 
the fundamentals. Well very likely continue with the 
internal combust ion engine as a power source. for ex- 
ample- 1 do hope thal by i hf turn ol' The century w e will, 
at least, have moved on to mixed fuels, particularly 
rr lei ham »1 -fpusi dine m ixes r 

We have the technology now. Perhaps well see u 
viable electric car, The recent diwi.de ipments in 
ivily inside me think this 
h^^^rnighl lie close al hand for a 

-rn--. 



When I t hink about what's over the horizon iu the early 
part of the next century, tin- first thing that entries to 
mind is something that applies to this business right 
now: Tlu j company nr companies building the right 
products will be the company thafs listening to the 
customers and giving them what they want. 

Consistent with this,. I believe we're going to see 
more and more variety in automobiles H which means 
each car will haven narrower, nun i- specialized market, 
it's going In be up U i ns to figure out how to make money 
with this approach* That's gning to fie :i real challenge. 

As Far as product attributes go, we Ve going to see a 
Uvmemlou* premium on halter and better reliability. 
We're seeing a sharply rising curve of expectations in 
this urea already* and us cars continue to improve, 
those expert utioiis can only escalate. 

One likely res] m mse 1 o this t rein 1 1 w i he various nuns 
ufact urers is cm lint ting soph Is tieiil ion in r*ndn ard cliag- 



CHEVflOLET EXPRESS 

Capable of ISC-mph cruising speed? with 25-mpg fud economy 
Cihcvy i Express tJcdHy beHongj to A future lime. Complex 
electronic Include ETAK navigation and power k furnished 
toy a CM ACT-5 g^u, turbine. Expreu C* k 0, 3 95. 



f*' >1 
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“We're going to see a tremendous 


premium on better reliability." 


_ . 


DONALD E. PETERSEN. Chairman 




of the Hoard, Ford Molar Company 
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(here over ihe holism somewhere. 

It s also very possible we may see gukkuujt' systems 
that will offer drivers the option of active or passive 
participation in the driving. Rut now, of course*, we're 
talking about some thing l hat's way out beyond the year 
2001 * 



H "People will take to the new auto- 
motive technology quite readily ” 

ROBERT STEM PEL President. 

General Moton Corporation 



To begin with, we can say with certainty that the cur of 
tomorrow is going to have four wheels, it’s going to use 
rubber tires — rubber in the sense of the materials we 
use in its place — and it’s going to use an internal-com- 
bustion engine. If you look at the last century of the 
automobile as a sorting-out process, this is what's 
emerged as the way to go. 

Prom a manufacturing point of view, we look for a 
dramatic reduction in response time. A new car pro- 
gram that might have required four or five years will 
take only two or three. The Japanese motorcycle indus- 
try has had a profound affect on all of us in this respect. 
Their product development cycles are phenomenal, OF 
course, the capital investment that's allied with this is 
also phtMio men al, regardless of corporate resources. Shi 
you can look for more and more cooperative ventures. 

That doesn’t mean fewer companies, though. For a 
time, a few years ago, we expected that we'tl have 
fewer car companies by 20ttl , Now we expect just 1 he 
opposite — continued growth and continued fractional- 
ization in the market, with more and more manufactur- 
ers coming in. Nobody’s going to sell a million of any one 
car any more. People like Lo have as many choices as 
possible. 

We also believe that people will take Lo new automo- 
tive technology quite readily. They'll want the very 
latest. Look what has happened t o stereos ami ]>ersonal 
computers. This is lHf) r away from the not-so -distant 
past, when yon got praise for keeping it simple. The old 
Chevy Win was designed to that standard. It was Lough. 
It could survive lots of neglect. And you could take the 
whole thing down with just a couple of wrenches. 

If welriotl to soil an engine like that today, we’d have 
a real sales disaster on our hands. If it doesn’t have four 
valves and twin earns and knock sensors anil port, injec- 
tion and so on, well, you're nut of business. Not so long 
ago, say 15 years or so, we wouldn't even have thought 
about an engine like the Quad i. Now it's hardly unusual 
at all, though we happen lo think it’s pretty good. 

As far as engines are concerned , 1 think we're on the 
threshold of seeing some phenomenal power output 
from small displacements, and it’s going to he consis- 
tent with dean running and good fuel economy. And at 
the same time, the pace of obsolescence is going to pick 
up even more. We may see new engines coming along 
with a production life cycle of as little as three to five 
years before they’re either replaced totally or before 



evolution of the next generation comes along. 

Durability and reliability, of course, ai*e going to con- 
tinue to be top priority, and the better we gel at provid- 
ing this, the longer the service intervals become, the 
more people are going to take them for granted. This is 
particularly critical, because it's so important to make 
sure the customer’s experience with a particular brand 
is positive. He won't care any more whether it was built 
in Detroit m Japan nr Korea nr wherever. Only Lhal it’s 
always shiny and ready Logo, 

Also, that it's fun to drive. There are a lot of compo- 
nents in this. It has In Look good. It has to he easy to 
drive. It has to perform. And it better be fun to drive, 
because he or she will probably be commuting in it, just 
like today. 

Something that’s consistent with this is safety. Cars 
today are already outstanding on this score. But by 
2001, they’ll be significantly better. This will mean bet- 
ter in the sense of active safety— better control, better 
adhesion, better braking, handling, proximity sensing. 
Passive safely is completely overworked as a concept. 
Anyone worth his salt puts his seatbelt on, and that’s all 
we ask. 

We also expert lhal we ll see our highway system 
bn mg hi up to a proper maintenance standard and oper- 
ating at design levels, which means faster than bb or 
even lib mph. 

And the fundamental condition that makes the pic- 
ture look so positive to us — challenging but positive, 
nevertheless— is the fact that people still love their cars 
and their trucks and the personal mobility that goes 
with them. We fully expect l hat will continue well into 
the next century. 



B "New glass wifi be thinner and be 
strong enough to be structural." 

JOHN J. TELNACK, Vke President. 

Design. Ford Motor Company 



We plana continual inn of the aero look in mi rears r>f the 
future r We may not talk about it as much. It will just be 
an accepted part of our design* 

There will be more glass in our cars. Owners may 
worry about that from a protection standpoint. But the 
Kind of g] ass material we will use will be safe. We w r ill 
still have to meet rollover requirements. Glass is heavi- 
er than sheet metal. But we're not concerned about 
weight. The new stuff will be thinner, and he strong 
enough to he structural 

Drivers will notice increased visibility, and a more 
open feeling inside the car. Glass will be formed to 
match l he shape of steel, so there will no longer be a 
strong delineation between glass and steel, 

Proportions of the car will change a lot . f could tall it a 
I -box form ms opposed to the 3- box that you have now 
— with hnudp passenger compartment and trunk. A fast 
angle Ut the windshield and backlite will bring the hood 
and trunk more into the passenger compartment. Thai 
may sound pretty readiy, hul you see the trends al- 
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ready, tufjtt'Uilly im the remrept curs we lor 

shows. You may mil like that idea liuhiy, but tin* rate uf 
change in hub* design is much faster unw. su there's 
plenty of time In change your mind. The overall design 
will not In 1 an eggs h apt-. Then 1 will bet I ru mat it sciilp- 
t tiring in the sheet metal. 

Also, the tars will Ik* h iuer. We can gu lower in height 
than whal you see tmihe Taurus — 1 [ o 2 in. lower would 
be 11 big selling! [Joint. Uur research shows that people 
alt willing to accept this even in the d-door sedans. 

Look for passive restraint systems tt t have u dm mat - 
ic affect on interiors. Big hubs in the steering wheel are 
needed to house the air bag for the driver. Un the pas- 
senger side, the instrument panel has to move rear- 
ward just to get the air bag in Lhe correct |msition. 

White ears will lx* about the same size on the outside 
as they are now, we will create more room inside with 
1 h inner doors, like the Karo] leans, and molded plastic 
seats. Tile seats will lie highly formed to give tile pas- 
senger mure lateral and lumbar suppurt , Wt* wilt end up 
with a much more sculptured seat that can be built at a 
lower price. Plastic needs no sewings or lie-downs for 
Upholstery. That’s where the savings are. 

There will still be a place lor chrome. But Instead of 
simply a< Iding It onto 1 lie side oft he car. we will design it 
into the sheet metal. Look at what were doing around 
the windows of Taurus and Sable now. The trim on 
those cars is fitted flush. This keeps it from having a 
tackcd-un appeara t lee . 

( )ll the Taunts of the next century, we will probably 
plan bigger tires and wheels, wit h a Ki-in.-siste as stale 
dat'd and even bigger ones available as option. They 
give the car a better stance visually, and hotter han- 
dling, On the subject of tires, we will have run-flat 
types that need no spare, which will open up the trunk 
fur more room. 



not to design cars that are Hat like a board, or fat like a 
jelly beau. We can do anything with shapes, anything 
that is consistent with good aerodynamics. 

With the thin -wall, tubular look, you design a shell 
around people. Doors will be tlnn all the way so you 
won't have excessive fat hanging out under the glass 
windows. 

By 20do, I expect to see glass roofs, the kind where 
you dial inopapiie or clear depending on how hot the sun 
is. It’s likely the whole upper part of the car will be 
glass, but il will be strong as sheet metal. 

We will still have exciting cal's. Nothing changes in 
s hat regard. We have to look at a new car and respond to 
thiil car. Shapes will be different for each type of car. 

I ’nr instance, a ( ad iliac must be elegant, aloof, expensi- 
ve — and exciting. Corvette will be different. We want 
to be sitting a I most oil the ground in nsporLscar. That is 
[Mul of the racy feel. Corvette will get more and more 
like a Formula One racer. 

Even in one platform, there will Ire less overlapping 
of body parts. You won’t see the five flavors of one 
sedan like we did with the -I -car. We will have high 
vehicles for t hose w ho want them, and also wagons that 
are more like l -passenger sportscars, It’s just a matter 
of how much creativity we have the guts to apply to the 
new vehicles we design. 

Finally, on the outside, we believe that wheel design 
is absolutely important in the design of a car. Bigger 
wheels sire coming, and it is possible thaL 17-in. wheels 
will he common on midsize sedans. A change in wheel 
design may have more impact for leas cost than just 
at m mt any other feature. We have lots of development in 
wheels and tires that will show up before the year 2000, 

The interior of l he car will be one totally integrated 
compartment, not just seats, instrument panel and 
dour trim. Controls and instruments will be fell and 





By 2005. 1 expect to see glass roofs 


-» -I 
' 1 


. . . you ll dial in opaque or clear." 


A 


CHARLES M. JORDAN. Vice Pres Went; 


1 Ita 


| QM Design MafF, General Motors Corporation 



We're 1 not in the Tibs anymore. We no longer are styling 
cars. What we do is work with engineers now to design 
a car where concept is woven into technology. 

We picture aCicra of the future with a lean, thin- wall 
a PI K’u lit net 1 , it may look like it came out of :tn aim'll ft 
factory. Glass will be flush with metal, and there will be 
more of it. Windshields will be faster (Steeper angle), 
and we’ll have a different shape to the backlit e. The 
liiicklite will flow into the trunk and both those pacts 
could l>e made as one, 

Sure, we'll have rounded aero shapes, but 
they won’t lx? squirrel-cheeked. 

They won't lie fat. There are 
an infinite number of ways 
to design a]) aero body 
without making it a tear- 
drop, Our philosophy is 



seen easily. 

Space and the feeling of space wilt be important. Cowl 
heights will lie low for better visibility. And wind- 
shields will be bigger. Wo have one experimental Cor- 
vette with a windshield that goes back to the second 
post. It’s like we discovered Cinerama. 

Heads-up displays of gauges will bo important, too. 
We plan to project an image on the windshield out to 
sight at the distance of the front bumper, That's where 
it ’s easiest to see and still keep our eyes on the roadway 

{/Vm ht tttrtf If p fMftfr SHt) 

OLDS MOBILE AEROTECH 

□FdimpfaUr'i AiTQtcth ii ri drram car n difference— 
iht world dcicd-c&Littr ipetrJ Petered By a JSDhp, 

? r Q-liter torbe version of rhe OWs Quad < the Aerofech *mci 
A. J. Fnyl flrw Co d new dDand tounr rndrk uf Z57. 1 23 mph. rind 
alio a new flying mile record of 267.399. 
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T HE competition seatbelt closes with a metal- 
lic snap as you slip on the helmet. Overhead, 
the Dacron sail* naps, it*rpower waiting to be 
unleashed while the streamlined mast rumbles on 
its bearings. A pat on your Hhoulder comes from 
behind and you twist around to noil readiness. 

Off to one side, you see a race official begin his 
walk along the line of machines, carrying the 
rolled-up starting flag under his arm. As he passes, 
you give him a gloved thumbs up. At the end of the 
starting line, he turns to survey the race course, 
then whips the flag downward. 

Feet wedged firmly on the steering pedals, you 
frantically pull in line, trimming the sail inward. 



Von begin moving slowly with power from a push 
start. The sail snaps full and you Teel a surge of 
acceleration. On your left and right, similar ma- 
chines are accelerating hard and looking for clear 
spaces to break away from the pack. 

You have a good start, and your speed is climbing 
fast— 30, 40, SO. One machine is ahead of you and 
you steer slightly above him, aw'are of the taste of 
dust and the rattle of gravel from his tires. The first 
mark comes up fast and you slam a steering pedal 
down, the G-forces push you sideways in your seat 
os you rocket tightly around the flag. 

The next leg is downwind and the breeze is pick' 

mg up. You glance down at the speedometer and the 
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Skimming over the desert floor, wind-powered 
landsaifers break the 1 00-mph barrier, 

TEXT AND PHOTOS BY CHRIS CASWELL 





needle hovers at 70. You hear the rigging start to 
hum. A rough patch of hard -packed silt makes your 
eyes blur and your teeth rattle. In the distance, you 
see the fast approaching second mark. Another 
push on l he pedals and you turn more directly for 
the Hag as the sail slams across overhead. Glancing 
over your shoulder, you can see thill three other 
machines are close behind and another is slightly 
ahead. You find an opening and duck behind the 
leader to gel the inside position. 

Sweeping into the mark, your feet dance on the 
steering pedals as the fat road-racing tires briefly 
lose traction and then bite again as you round the 
flag in a long powers tide, You can hear the chatter 
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of the leader's tires behind you and, with the finish 
line In sight, you strain to trim the sail in another 
fraction for more speed. The ploy works. You move 
into the lead as the checkered flag waves you past . 

That's what it feels like to race a high-speed, 
high-tech land sailer — a Low-stung, 3 -wheeled, sail- 
powered speedster that blends the best of sail boat- 
ing, iceboating and automotive racing. 

Just like a sailboat, landsailers rely on mast and 
sail for propulsion. At that point, however, any sim- 
ilarity ends. They have a single front wheel for 
steering and a pair of rear wheels spread far apart 
by a long axle for stability. Many are spiderweb 
frames of metal tubing, but newer models have 

si 
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sleek streamlined fibL-rgla^ or alumi- 
num bodies. 

Steering is done with foot pedab, 
leaving hands five for lines cnini. rol- 
ling the sail, while the d liver reclines 
in a deep bucket seat to reduce wind 
drag, Even the smallest land sailer* 
reach SO mph, while the larger ma- 
chine* go well beyond 100. 

The first real record oflandsailing, 
which ha* been traced to ancient 
times, comes from Holland in the 
loEHJs when a landyaeht wax built fur 
Prince William. Square-rigged wag- 
ons w r ere soon reported trundling 
along hard-packed Dutch beaches at 
the thrilling speed of 25 mph. 

America's first land sailing pioneer 
was known as Wind Wagon Thomas, 
who rigged sails on his Conestoga 
wagon white heading West. More am- 
hilioua was a French general and 1 1 
other enthusiasts who kmdsajlef] 
across the Sahara desert in l^iu, cov- 
ering 1700 miles in 32 days, despite 
more than 500 flat tires. 

Today's landsailers fall into two cat- 
egories: open classes and 1 -design. 
The ojxm clashes are Composed of a 
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mixture of styles and designs, and 
most are home built. The classes are 
lull her divided by the amount of sail 
ai \'H f ranging from the big Class II 
machines up to 121.6 sq. ft. down to 
Class V with only 4U aq, ft.}, but the 
design of the landslide r ilself is up to 
each uwner-builder. Coats for build- 
ing open -class racers range from a few 
hundred dollars to thousands. 

Interestingly, the designs of the 
most advanced landsailers reflect the 
backgrounds of their owners. Those 
with boating backgrounds use the lat- 
est irn fiberglass production tech 
niques, while builders with automo- 
tive or motorcycle Interest* lean 
toward welded tubing and aluminum 
skinned craft. Some are lung and lean 
like dragsters, while tit hers mure 
closely resemble runaway railroad 
bridges on wheels. 

Many of the least likely craft have 
proven to be embarrassingly fast. 
Several years ago, an Englishman ar- 
rived at the America's Gold Cup Re- 
gatta, he k I annually at a hard-packed 
dry lake on the Califol^ia- Nevada 
border, with a crate of span- part** 
He assembled the parts into a scruffy 
arul spindly ktidsailer and, naturally, 
blew' everyone away, 

N oted yacht build e r/dcslgncr 

George Olson, a pioneer in ultralight 
displacement boats, produced one of 
the fastest breakthrough Class II 
landsailers a few yea i 1 * ago. His 
Pierudactyl features a 3b- ft. dong IT 
berglas* b(Hly anil a 2(kft_-wide 
springy axle T with fal road-racing 
tires for traction. The sleek machine 
weighs just GOO pounds. 

One of the most popular landsailers 
is the Manta, a tiny American -made 
iiindsailer that spoils a54 T S(p-fi~ sail. 
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SpOngy rear axle on High Velocity [flbov*| 
transforms energy Inm forward 1 thrust, whdJe 
flared front wheel [below] reduces drag. 




A new Manta, ready to race, costs 
about $000, and its simplicity make* it 
ideal for weekend outing*. Mantas are 
the most numerous landsailers in the 
country and rate a T design class of 
their own. 

Certainly one of the most unusual 
land sailer* to appear at recent Ameri- 
ca'* Gold Cup races is Zephyr , built by 
Phil Rothrock of Portland, Oregon. 
Zephyr sports a wing mast rather 
than a conventional cloth sail, a result 
of more than a year of studying NASA 
reports on high-lift aerodynamics. Af- 
ter comparing various wing shapes on 
a computer, Rothrock chose a design 
with double-slotted flaps on Lhe trail- 
ing edge. On its first outing in a 5- to S- 
knot breeze, the aluminum-bodied 2- 
sealer corned to 4G mph before 
bending the mast. 

The cockpit of Rolhruck'a speed- 
ster bears a resemblance to that of an 
early aircraft, with nmnernus wheels 
to control angle of attack anti camber. 
Utilising cams, bicycle chains and 
sprockets, Kothroek can rotate the 
entire wing, or adjust the angle of flap 
to match the w ind speed and direr- 
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lion. The wing itself is a birch ply- 
wood skin over wooden ribs, with a 
leading edge made of foam. Both the 
flap ami foam nuse are protected by 
fiberglass. Rothmek limits that his 
biggest problem is “keeping every- 
thing together, because it produces so 
much more power than we expected. 
But it n s definitely the wave of the fu- 
ture in kndaailing, 11 
Confirming his predict ion,, Roth- 
rock's Class III winged machine heal 
all comers at the recent Gok I Cup Re- 
pitta, r including the much larger and 
faster Class 1 1 fleet. 



Th# George Qhon-d^irgnod, dragitcr-llkc 
ftcfodactyt bums up 1 he desert Hoof, 

Other designers are equally deter- 
mined to defeat the enemies of speed: 
weight and drag. Many of the larger 
landsailers sport streamlined boots to 
enclose the wheels, with a w ide diver- 
sity of opinion concerning the proper 
shape. End plates at the Lop of the 
must and along the boom are used to 
channel the wind (low more efficient- 
ly, ant) block-and-tackle systems, 
which control the sail, are enclosed in 
drag-reducing skills. 



Although a race course may be sev- 
eral miles in length, a race lasts only a 
few minutes, hegmise of the speed. 
Each nice begins from a standi tig 
Start and a push fmm a helper, The 
courses are usually triangular in 
shape, to create different wind angles 
and tactical situations. No races are 
started in less than 10 mph of wind. 

The races ara particularly exciting 
when ihe large Class M machines 
come roaring into a turn at greeds of 
80 mph. The fastest way around a cor- 
ner is in a controlled slide, and there is 
always a tense jockeying for the best 
position. On the reaches between the 
marks, the faster machines trail long 
plumes of dust, much like mostertails 
at a powerboat rare. 

[n spite of the speeds, lane) sailing is 
a remarkably safe sport Hollbars 
protect the drivers of the larger craft, 
while seatbelts and helmets provide 
insurance against spills. The com- 
bined msud structure and axles keep 
landsailers from turning over. 

Thai isn’t to say there atent sol mt 
hazards,, and it definitely pays to be 
ahead of the fleet. On beach races, 
goggles are necessary to protect 
against the spatter of sand and spray 
kicked up from the leader's tires. On 
sqfne American deserts, where cattle 
iDam untended, the numerous "cow 
pies 11 are a course hazard. Unscrupu- 
lous leaders have been known to de- 
tour slightly in order to fling these 
pizza-sized deposits back at the fleet. 

There is something addictive about 
gliding along effortlessly in a land- 
saJler, every gust being converted 
into more and more speed. No other 
sport can. match this feeling — going 
Bin mph propelled by nothing more 
than the w r ind. IM 




Momtnu before the st j-n of a Class V race wh ft homebulli and I -design Manta Pandialien, 
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Silhouetted by ■ Texas sunset, the Rockwell 

International 0-10 stands on alert with PMs Tfru Cole. 







